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(54) DATA TRANSMISSION METHOD, NETWORK DEVICE, AND TERMINAL DEVICE

(57) Embodiments of this application provide a data
transmission method, a network device, and a terminal
device. The method includes: determining, by a network
device, demodulation reference signal DMRS port
groups, where a quantity of the DMRS port groups is
greater than or equal to 2; and further, communicating,
by the network device, data with a terminal device, where
the data is corresponding to a transport block, the trans-
port block is divided into at least one code block group

CBG, and each of the at least one CBG is corresponding
to one DMRS port group and is mapped to a transport
layer corresponding to the one DMRS port group. It can
be learned that, it is ensured that data flows sent through
different DMRS port groups belong to different CBGs, so
that the terminal device can independently decode a
CBG corresponding to each DMRS port group, and there-
fore can support interference cancellation performed by
an interference cancellation receiver.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201710184023.6, filed with the Chi-
nese Patent Office on March 24, 2017 and entitled "DATA
COMMUNICATION METHOD, NETWORK DEVICE,
AND TERMINAL DEVICE", and Chinese Patent Appli-
cation No. 201710685195.1, filed with the Chinese Pat-
ent Office on August 11, 2017 and entitled "DATA COM-
MUNICATION METHOD, NETWORK DEVICE, AND
TERMINAL DEVICE", which are incorporated herein by
reference in their entireties.

TECHNICAL FIELD

[0002] This application relates to communications
technologies, and in particular, to a data communication
method, a network device, and a terminal device.

BACKGROUND

[0003] A multiple-input multiple-output (Multiple-Input
Multiple-Output, MIMO) technology means that a plural-
ity of transmit antennas and receive antennas are used
at each of a transmit end and a receive end, so that a
communication signal is transmitted and received
through a plurality of antennas at the transmit end and
the receive end, to improve communication quality. In
the MIMO technology, spatial resources can be fully uti-
lized, and multiple-input multiple-output is implemented
by using a plurality of antennas. Therefore, a system
channel capacity can be increased by times without in-
creasing spectrum resources and antenna transmit pow-
er. The MIMO technology presents a significant advan-
tage and is considered as a core technology for next-
generation mobile communications.
[0004] However, LTE currently supports only MIMO
communication corresponding to one demodulation ref-
erence signal (Demodulation Reference Signal, DMRS)
antenna port group (antenna ports belonging to a same
DMRS port group satisfy a QCL relationship). For MIMO
communication corresponding to a plurality of DMRS port
groups (antenna ports belonging to different DMRS port
groups do not satisfy a QCL relationship), because joint
precoding cannot be performed on DMRS ports in the
groups, there is severe inter-layer interference between
different data flows sent through DMRS ports belonging
to different groups. To reduce inter-layer interference, an
interference cancellation receiver is disposed in a termi-
nal device, but a precondition for supporting the interfer-
ence cancellation receiver by the terminal device is that
data flows mapped to different transport layers can be
independently decoded; otherwise, interference cannot
be canceled. Therefore, how to independently decode
data flows mapped to different transport layers is a tech-
nical problem to be resolved in this application.

SUMMARY

[0005] Embodiments of this application provide a data
communication method, a network device, and a terminal
device, to independently decode data flows mapped to
different transport layers.
[0006] According to a first aspect, an embodiment of
this application provides a data communication method,
including:

determining, by a network device, demodulation ref-
erence signal DMRS port groups, where a quantity
of the DMRS port groups is greater than or equal to
2; and
communicating, by the network device, data with a
terminal device, where the data is corresponding to
a transport block, the transport block is divided into
at least one code block group CBG, and each of the
at least one CBG is corresponding to one DMRS port
group and is mapped to a transport layer correspond-
ing to the one DMRS port group.

[0007] According to the data communication method
provided in the first aspect, the network device commu-
nicates the data with the terminal device, where the data
is corresponding to the transport block, the transport
block is divided into the at least one code block group
CBG, and each of the at least one CBG is corresponding
to one DMRS port group and is mapped to a transport
layer corresponding to the one DMRS port group. It can
be learned that, it is ensured that data flows sent through
different DMRS port groups belong to different CBGs, so
that the terminal device can independently decode a
CBG corresponding to each DMRS port group, in other
words, can independently decode data flows mapped to
different transport layers, and therefore can support in-
terference cancellation performed by an interference
cancellation receiver.
[0008] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block with an added redundancy check
bit is divided into N code blocks CBs, where N = ÓB
/ cÒ, B represents a total quantity of bits of the trans-
port block with the added redundancy check bit, C
represents a preset value, and Ó Ò represents a
round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0009] In a possible design, a quantity of CBs included
in each CBG is equal to a value calculated based on the
following formula: a(B0 / Bs) 3 NÌ or Ó(B0 / Bs) 3 NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
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[0010] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0011] In a possible design, the method further in-
cludes:
sending, by the network device, a notification message
to the terminal device, where the notification message
carries configuration information of the DMRS port
groups.
[0012] In a possible design, that each of the at least
one CBG is mapped to a transport layer corresponding
to the one DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0013] In a possible design, that a preset quantity of
data bits are sequentially extracted in a first preset order
from a data bit sequence included in a CBG correspond-
ing to each DMRS port group, and serial concatenation
is performed on the data bits to obtain a concatenated
data bit sequence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where

the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
comprised in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is

a quantity of transport layers corresponding to the
ith DMRS port group, and ql is a modulation order
corresponding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0014] According to a second aspect, an embodiment
of this application provides a data communication meth-
od, including:

obtaining, by a terminal device, configuration infor-
mation of demodulation reference signal DMRS port
groups, where a quantity of the DMRS port groups
is greater than or equal to 2; and
communicating, by the terminal device, data with a
network device, where the data is corresponding to
a transport block, the transport block is divided into
at least one code block group CBG, and each of the
at least one CBG is corresponding to one DMRS port
group and is mapped to a transport layer correspond-
ing to the one DMRS port group.

[0015] According to the data transmission method pro-
vided in the second aspect, the terminal device commu-
nicates the data with the network device, where the data
is corresponding to the transport block, the transport
block is divided into the at least one code block group
CBG, and each of the at least one CBG is corresponding
to one DMRS port group and is mapped to a transport
layer corresponding to the one DMRS port group. It can
be learned that, it is ensured that data flows sent through
different DMRS port groups belong to different CBGs, so
that the network device can independently decode a CBG
corresponding to each DMRS port group, in other words,
can independently decode data flows mapped to different
transport layers.
[0016] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block with an added redundancy check
bit is divided into N code blocks CBs, where N = ÓB
/ cÒ, B represents a total quantity of bits of the trans-
port block with the added redundancy check bit, c
represents a preset value, and Ó Ò represents a

3 4 



EP 3 579 434 A1

4

5

10

15

20

25

30

35

40

45

50

55

round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0017] In a possible design, a quantity of CBs included
in each CBG is equal to a value calculated based on the
following formula: a(B0 / Bs) 3 NÌ or Ó(B0 / Bs) 3 NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0018] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0019] In a possible design, the obtaining, by a terminal
device, configuration information of demodulation refer-
ence signal DMRS port groups includes:
receiving, by the terminal device, a notification message
sent by the network device, where the notification mes-
sage carries the configuration information of the DMRS
port groups.
[0020] In a possible design, that each of the at least
one CBG is mapped to a transport layer corresponding
to the one DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0021] In a possible design, that a preset quantity of
data bits are sequentially extracted in a first preset order
from a data bit sequence included in a CBG correspond-
ing to each DMRS port group, and serial concatenation
is performed on the data bits to obtain a concatenated
data bit sequence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to

2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-
responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0022] According to a third aspect, an embodiment of
this application provides a network device, including:

a determining module, configured to determine de-
modulation reference signal DMRS port groups,
where a quantity of the DMRS port groups is greater
than or equal to 2; and
a communication module, configured to communi-
cate data with a terminal device, where the data is
corresponding to a transport block, the transport
block is divided into at least one code block group
CBG, and each of the at least one CBG is corre-
sponding to one DMRS port group and is mapped
to a transport layer corresponding to the one DMRS
port group.

[0023] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block with an added redundancy check
bit is divided into N code blocks CBs, where N = ÓB
/ cÒ, B represents a total quantity of bits of the trans-
port block with the added redundancy check bit, c
represents a preset value, and Ó Ò represents a
round-up operation; and
the N CBs are grouped into CBGs corresponding to
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the DMRS port groups.

[0024] In a possible design, a quantity of CBs included
in each CBG is equal to a value calculated based on the
following formula: a(B0 / Bs) 3 NÌ or Ó(B0 / Bs) 3 NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0025] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0026] In a possible design, the network device further
includes:
a notification module, configured to send a notification
message to the terminal device, where the notification
message carries configuration information of the DMRS
port groups.
[0027] In a possible design, that each of the at least
one CBG is mapped to a transport layer corresponding
to the one DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0028] In a possible design, that a preset quantity of
data bits are sequentially extracted in a first preset order
from a data bit sequence included in a CBG correspond-
ing to each DMRS port group, and serial concatenation
is performed on the data bits to obtain a concatenated
data bit sequence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits

in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is

a quantity of transport layers corresponding to the
ith DMRS port group, and ql is a modulation order

corresponding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0029] For a beneficial effect of the network device pro-
vided in the implementations of the third aspect, refer to
the beneficial effect of the possible implementations of
the first aspect. Details are not described herein again.
[0030] According to a fourth aspect, an embodiment
of this application provides a terminal device, including:

an obtaining module, configured to obtain configu-
ration information of demodulation reference signal
DMRS port groups, where a quantity of the DMRS
port groups is greater than or equal to 2; and
a communication module, configured to communi-
cate data with a network device, where the data is
corresponding to a transport block, the transport
block is divided into at least one code block group
CBG, and each of the at least one CBG is corre-
sponding to one DMRS port group and is mapped
to a transport layer corresponding to the one DMRS
port group.

[0031] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block with an added redundancy check
bit is divided into N code blocks CBs, where N = ÓB
/ cÒ, B represents a total quantity of bits of the trans-
port block with the added redundancy check bit, c
represents a preset value, and Ó Ò represents a
round-up operation; and

7 8 
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the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0032] In a possible design, a quantity of CBs included
in each CBG is equal to a value calculated based on the
following formula: a(B0 / Bs) 3 NÌ or Ó(B0 / Bs) 3 NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0033] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0034] In a possible design, the obtaining module is
specifically configured to receive a notification message
sent by the network device, where the notification mes-
sage carries the configuration information of the DMRS
port groups.
[0035] In a possible design, that each of the at least
one CBG is mapped to a transport layer corresponding
to the one DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0036] In a possible design, that a preset quantity of
data bits are sequentially extracted in a first preset order
from a data bit sequence included in a CBG correspond-
ing to each DMRS port group, and serial concatenation
is performed on the data bits to obtain a concatenated
data bit sequence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits

in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-

responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0037] For a beneficial effect of the terminal device pro-
vided in the implementations of the fourth aspect, refer
to the beneficial effect of the possible implementations
of the second aspect. Details are not described herein
again.
[0038] A fifth aspect of this application provides a net-
work device, including a memory, a processor, and a
transceiver, where
the memory is configured to store a program instruction;
the processor is configured to invoke the program instruc-
tion in the memory to perform the following step: deter-
mining demodulation reference signal DMRS port
groups, where a quantity of the DMRS port groups is
greater than or equal to 2; and
the transceiver is configured to communicate data with
a terminal device, where the data is corresponding to a
transport block, the transport block is divided into at least
one code block group CBG, and each of the at least one
CBG is corresponding to one DMRS port group and is
mapped to a transport layer corresponding to the one
DMRS port group.
[0039] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block with an added redundancy check
bit is divided into N code blocks CBs, where N = ÓB
/ cÒ, B represents a total quantity of bits of the trans-
port block with the added redundancy check bit, c
represents a preset value, and Ó Ò represents a

9 10 
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round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0040] In a possible design, a quantity of CBs included
in each CBG is equal to a value calculated based on the
following formula: a(B0 / Bs) 3 NÌ or Ó(B0 / Bs) 3 NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0041] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0042] In a possible design, the transceiver is further
configured to send a notification message to the terminal
device, where the notification message carries configu-
ration information of the DMRS port groups.
[0043] In a possible design, that each of the at least
one CBG is mapped to a transport layer corresponding
to the one DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0044] In a possible design, that a preset quantity of
data bits are sequentially extracted in a first preset order
from a data bit sequence included in a CBG correspond-
ing to each DMRS port group, and serial concatenation
is performed on the data bits to obtain a concatenated
data bit sequence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits

in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  is a quan-

tity of transport layers corresponding to the ith DMRS
port group, and ql is a modulation order correspond-

ing to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0045] For a beneficial effect of the network device pro-
vided in the implementations of the fifth aspect, refer to
the beneficial effect of the possible implementations of
the first aspect. Details are not described herein again.
[0046] A sixth aspect of this application provides a net-
work device, including at least one processing element
(or chip) configured to perform the method in the first
aspect.
[0047] A seventh aspect of this application provides a
program. When being executed by a processor, the pro-
gram is used to perform the method in the first aspect.
[0048] An eighth aspect of this application provides a
program product, for example, a computer readable stor-
age medium, including the program in the seventh as-
pect.
[0049] A ninth aspect of this application provides a
computer readable storage medium. The computer read-
able storage medium stores an instruction. When the in-
struction runs on a computer, the computer is enabled
to perform the method in the first aspect.
[0050] A tenth aspect of this application provides a ter-
minal device, including a memory, a processor, and a
transceiver, where
the memory is configured to store a program instruction;
the processor is configured to invoke the program instruc-
tion in the memory to perform the following step: obtaining
configuration information of demodulation reference sig-
nal DMRS port groups, where a quantity of the DMRS
port groups is greater than or equal to 2; and
the transceiver is configured to communicate data with
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a network device, where the data is corresponding to a
transport block, the transport block is divided into at least
one code block group CBG, and each of the at least one
CBG is corresponding to one DMRS port group and is
mapped to a transport layer corresponding to the one
DMRS port group.
[0051] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block with an added redundancy check
bit is divided into N code blocks CBs, where N = ÓB
/ cÒ, B represents a total quantity of bits of the trans-
port block with the added redundancy check bit, c
represents a preset value, and Ó Ò represents a
round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0052] In a possible design, a quantity of CBs included
in each CBG is equal to a value calculated based on the
following formula: a(B0 / Bs) 3 NÌ or Ó(B0 / Bs) 3 NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0053] In a possible design, that the transport block is
divided into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0054] In a possible design, the transceiver is further
configured to receive a notification message sent by the
network device, where the notification message carries
the configuration information of the DMRS port groups.
Correspondingly, the processor is specifically configured
to obtain the configuration information of the DMRS port
groups based on the notification message.
[0055] In a possible design, that each of the at least
one CBG is mapped to a transport layer corresponding
to the one DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0056] In a possible design, that a preset quantity of
data bits are sequentially extracted in a first preset order
from a data bit sequence included in a CBG correspond-

ing to each DMRS port group, and serial concatenation
is performed on the data bits to obtain a concatenated
data bit sequence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-

responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0057] For a beneficial effect of the terminal device pro-
vided in the implementations of the tenth aspect, refer to
the beneficial effect of the possible implementations of
the second aspect. Details are not described herein
again.
[0058] An eleventh aspect of this application provides
a terminal device, including at least one processing ele-
ment (or chip) configured to perform the method in the
second aspect.
[0059] A twelfth aspect of this application provides a
program. When being executed by a processor, the pro-
gram is used to perform the method in the second aspect.
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[0060] A thirteenth aspect of this application provides
a program product, for example, a computer readable
storage medium, including the program in the twelfth as-
pect.
[0061] A fourteenth aspect of this application provides
a computer readable storage medium. The computer
readable storage medium stores an instruction. When
the instruction runs on a computer, the computer is en-
abled to perform the method in the second aspect.
[0062] A fifteenth aspect of this application provides a
data communication method, including:

determining, by a network device, a quantity of trans-
port layers; and
communicating , by the network device, data with a
terminal device, where the data is corresponding to
a transport block, and the transport block is mapped
to a corresponding transport layer based on the
quantity of transport layers.

[0063] According to the data communication method
provided in the fifteenth aspect, the network device com-
municates the data with the terminal device, where the
data is corresponding to the transport block, and the
transport block is mapped to the corresponding transport
layer based on the quantity of transport layers. It can be
learned that flexible resource mapping can be imple-
mented based on different quantities of transport layers,
to adapt to different service requirements, different trans-
mission scenarios, different channel statuses, or the like.
[0064] In a possible design, that the transport block is
mapped to a corresponding transport layer based on the
quantity of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
the transport block is divided into two code block
groups CBGs, and the two CBGs are mapped to dif-
ferent transport layers.

[0065] In a possible design, the method further in-
cludes:
determining, by the network device based on that a dif-
ference between channel quantity information corre-
sponding to different DMRS ports is greater than a preset
threshold, to divide the transport block when the quantity
of transport layers is equal to 3 or 4.
[0066] In a possible design, the method further in-
cludes:
sending, by the network device, a group configuration
message to the terminal device, where the group config-
uration message is used to instruct to divide the transport
block when the quantity of transport layers is equal to 3
or 4.
[0067] A sixteenth aspect of this application provides
a data communication method, including:

obtaining, by a terminal device, a quantity of trans-
port layers; and
communicating, by the terminal device, data with a
network device, where the data is corresponding to
a transport block, and the transport block is mapped
to a corresponding transport layer based on the
quantity of transport layers.

[0068] According to the data communication method
provided in the sixteenth aspect, the terminal device com-
municates the data with the network device, where the
data is corresponding to the transport block, and the
transport block is mapped to the corresponding transport
layer based on the quantity of transport layers. It can be
learned that flexible resource mapping can be imple-
mented based on different quantities of transport layers,
to adapt to different service requirements, different trans-
mission scenarios, different channel statuses, or the like.
[0069] In a possible design, that the transport block is
mapped to a corresponding transport layer based on the
quantity of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
and a group configuration message is used to in-
struct to divide the transport block, the transport
block is divided into two code block groups CBGs,
and the two CBGs are mapped to different transport
layers.

[0070] In a possible design, the method further in-
cludes:
receiving, by the terminal device, the group configuration
message sent by the network device.
[0071] According to a seventeenth aspect, an embod-
iment of this application provides a network device, in-
cluding:

a determining module, configured to determine a
quantity of transport layers; and
a transmission module, configured to communicate
data with a terminal device, where the data is corre-
sponding to a transport block, and the transport block
is mapped to a corresponding transport layer based
on the quantity of transport layers.

[0072] In a possible design, that the transport block is
mapped to a corresponding transport layer based on the
quantity of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
the transport block is divided into two code block
groups CBGs, and the two CBGs are mapped to dif-
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ferent transport layers.

[0073] In a possible design, the network device further
includes:
the determining module, configured to determine, based
on that a difference between channel quantity information
corresponding to different DMRS ports is greater than a
preset threshold, to divide the transport block when the
quantity of transport layers is equal to 3 or 4.
[0074] In a possible design, the network device further
includes:
a sending module, configured to send a group configu-
ration message to the terminal device, where the group
configuration message is used to instruct to divide the
transport block when the quantity of transport layers is
equal to 3 or 4.
[0075] For a beneficial effect of the network device pro-
vided in the implementations of the seventeenth aspect,
refer to the beneficial effect of the possible implementa-
tions of the fifteenth aspect. Details are not described
herein again.
[0076] According to an eighteenth aspect, an embod-
iment of this application provides a terminal device, in-
cluding:

an obtaining module, configured to obtain a quantity
of transport layers; and
a communication module, configured to communi-
cate data with a network device, where the data is
corresponding to a transport block, and the transport
block is mapped to a corresponding transport layer
based on the quantity of transport layers.

[0077] In a possible design, that the transport block is
mapped to a corresponding transport layer based on the
quantity of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
and a group configuration message is used to in-
struct to divide the transport block, the transport
block is divided into two code block groups CBGs,
and the two CBGs are mapped to different transport
layers.

[0078] In a possible design, the terminal device further
includes:
a receiving module, configured to receive the group con-
figuration message sent by the network device.
[0079] For a beneficial effect of the terminal device pro-
vided in the implementations of the eighteenth aspect,
refer to the beneficial effect of the possible implementa-
tions of the sixteenth aspect. Details are not described
herein again.
[0080] A nineteenth aspect of this application provides
a network device, including a memory, a processor, and

a transceiver, where
the memory is configured to store a program instruction;
the processor is configured to invoke the program instruc-
tion in the memory to perform the following step: deter-
mining a quantity of transport layers; and
the transceiver is configured to communicate data to a
terminal device, where the data is corresponding to a
transport block, and the transport block is mapped to a
corresponding transport layer based on the quantity of
transport layers.
[0081] In a possible design, that the transport block is
mapped to a corresponding transport layer based on the
quantity of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
the transport block is divided into two code block
groups CBGs, and the two CBGs are mapped to dif-
ferent transport layers.

[0082] In a possible design, the processor is further
configured to determine, based on that a difference be-
tween channel quantity information corresponding to dif-
ferent DMRS ports is greater than a preset threshold, to
divide the transport block when the quantity of transport
layers is equal to 3 or 4.
[0083] In a possible design, the transceiver is further
configured to send a group configuration message to the
terminal device, where the group configuration message
is used to instruct to divide the transport block when the
quantity of transport layers is equal to 3 or 4.
[0084] For a beneficial effect of the network device pro-
vided in the implementations of the nineteenth aspect,
refer to the beneficial effect of the possible implementa-
tions of the fifteenth aspect. Details are not described
herein again.
[0085] A twentieth aspect of this application provides
a network device, including at least one processing ele-
ment (or chip) configured to perform the method in the
fifteenth aspect.
[0086] A twenty-first aspect of this application provides
a program. When being executed by a processor, the
program is used to perform the method in the fifteenth
aspect.
[0087] A twenty-second aspect of this application pro-
vides a program product, for example, a computer read-
able storage medium, including the program in the twen-
ty-first aspect.
[0088] A twenty-third aspect of this application pro-
vides a computer readable storage medium. The com-
puter readable storage medium stores an instruction.
When the instruction runs on a computer, the computer
is enabled to perform the method in the fifteenth aspect.
[0089] A twenty-fourth aspect of this application pro-
vides a terminal device, including a memory, a processor,
and a transceiver, where
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the memory is configured to store a program instruction;
the processor is configured to invoke the program instruc-
tion in the memory to perform the following step: obtaining
a quantity of transport layers; and
the transceiver is configured to communicate data with
a network device, where the data is corresponding to a
transport block, and the transport block is mapped to a
corresponding transport layer based on the quantity of
transport layers.
[0090] In a possible design, that the transport block is
mapped to a corresponding transport layer based on the
quantity of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
and a group configuration message is used to in-
struct to divide the transport block, the transport
block is divided into two code block groups CBGs,
and the two CBGs are mapped to different transport
layers.

[0091] In a possible design, the transceiver is further
configured to receive the group configuration message
sent by the network device.
[0092] For a beneficial effect of the terminal device pro-
vided in the implementations of the twenty-fourth aspect,
refer to the beneficial effect of the possible implementa-
tions of the sixteenth aspect. Details are not described
herein again.
[0093] A twenty-fifth aspect of this application provides
a terminal device, including at least one processing ele-
ment (or chip) configured to perform the method in the
sixteenth aspect.
[0094] A twenty-sixth aspect of this application pro-
vides a program. When being executed by a processor,
the program is used to perform the method in the six-
teenth aspect.
[0095] A twenty-seventh aspect of this application pro-
vides a program product, for example, a computer read-
able storage medium, including the program in the twen-
ty-sixth aspect.
[0096] A twenty-eighth aspect of this application pro-
vides a computer readable storage medium. The com-
puter readable storage medium stores an instruction.
When the instruction runs on a computer, the computer
is enabled to perform the method in the sixteenth aspect.

DESCRIPTION OF DRAWINGS

[0097]

FIG. 1 is a framework diagram of a communications
system;
FIG. 2A is a schematic flowchart of Embodiment 1
of a data communication method according to this
application;

FIG. 2B is a schematic diagram of CB division ac-
cording to an embodiment of this application;
FIG. 3 is a schematic flowchart of Embodiment 2 of
a data communication method according to this ap-
plication;
FIG. 4 is a schematic flowchart of Embodiment 3 of
a data communication method according to this ap-
plication;
FIG. 5 is a schematic flowchart of Embodiment 4 of
a data communication method according to this ap-
plication;
FIG. 6 is a schematic flowchart of Embodiment 5 of
a data communication method according to this ap-
plication;
FIG. 7 is a schematic flowchart of Embodiment 6 of
a data communication method according to this ap-
plication;
FIG. 8 is a schematic structural diagram of Embod-
iment 1 of a network device according to this appli-
cation;
FIG. 9 is a schematic structural diagram of Embod-
iment 2 of a network device according to this appli-
cation;
FIG. 10 is a schematic structural diagram of Embod-
iment 1 of a terminal device according to this appli-
cation; and
FIG. 11 is a schematic structural diagram of Embod-
iment 2 of a terminal device according to this appli-
cation.

DESCRIPTION OF EMBODIMENTS

[0098] First, a communications system and some
terms included in the embodiments of this application are
described.
[0099] FIG. 1 is a framework diagram of a communi-
cations system. As shown in FIG. 1, the communications
system includes a network device 01 and a terminal de-
vice 02. Optionally, the communications system may be
a long term evolution (Long Term Evolution, LTE) com-
munications system, or a 5th generation (5-Generation,
5G) mobile communications system, for example, a new
generation (New Radio, NR) radio access technology.
This is not limited herein.
[0100] The network device included in this application
may include but is not limited to a base station and a
transmission reception point (Transmission Reception
Point, TRP). The base station is also referred to as a
radio access network (Radio Access Network, RAN) de-
vice, and is a device that connects a terminal to a wireless
network. The base station may be a base transceiver
station (Base Transceiver Station, BTS) in global system
for mobile communications (Global System of Mobile
communication, GSM) or code division multiple access
(Code Division Multiple Access, CDMA); or may be a
NodeB (NodeB, NB) in wideband code division multiple
access (Wideband Code Division Multiple Access, WCD-
MA); or may be an evolved NodeB (Evolutional Node B,
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eNB or eNodeB) in long term evolution (Long Term Ev-
olution, LTE), a relay station, an access point, a base
station on a future 5G network, or the like. This is not
limited herein.
[0101] The terminal device may be a wireless terminal
or a wired terminal. The wireless terminal may be a device
that provides voice and/or other service data connectivity
for a user, a handheld device with a wireless connection
function, or another processing device connected to a
wireless modem. The wireless terminal may communi-
cate with one or more core networks through a radio ac-
cess network (Radio Access Network, RAN). The wire-
less terminal may be a mobile terminal, for example, a
mobile phone (also referred to as a "cellular" phone) or
a computer with a mobile terminal. For example, the wire-
less terminal may be a portable, pocket-sized, handheld,
computer built-in, or in-vehicle mobile apparatus, which
exchanges voice and/or data with the radio access net-
work. For example, the wireless terminal may be a device
such as a personal communication service (Personal
Communication Service, PCS) phone, a cordless phone,
a session initiation protocol (Session Initiation Protocol,
SIP) phone, a wireless local loop (Wireless Local Loop,
WLL) station, or a personal digital assistant (Personal
Digital Assistant, PDA). The wireless terminal may also
be referred to as a system, a subscriber unit (Subscriber
Unit), a subscriber station (Subscriber Station), a mobile
station (Mobile Station), a mobile (Mobile), a remote sta-
tion (Remote Station), a remote terminal (Remote Ter-
minal), an access terminal (Access Terminal), a user ter-
minal (User Terminal), a user agent (User Agent), a user
device (User Device or User Equipment). This is not lim-
ited herein.
[0102] In the embodiments of this application, a DMRS
port is an antenna port used to send a DMRS. The an-
tenna port is also used to send a physical data channel
or a physical control channel. The DMRS sent through
the antenna port may be used to perform channel esti-
mation and signal demodulation on the physical data
channel or the physical control channel sent through the
antenna port. A DMRS port, a DMRS antenna port, and
the like are not differentiated in the embodiments of this
application, and are corresponding to a same meaning.
[0103] In the embodiments of this application, DMRS
ports in a DMRS port group meet a quasi-co-location
(Quasi-Co-Location, QCL) requirement, and two DMRS
ports belonging to different DMRS port groups do not
meet the QCL requirement. Usually, if a large scale fea-
ture corresponding to a channel that a signal sent through
an antenna port goes through can be obtained based on
a large scale feature corresponding to a channel that a
signal sent through another antenna port goes through,
it is considered that these two antenna ports meet the
QCL requirement. The large scale feature includes but
is not limited to delay spread, an average delay, average
power, Doppler spread, a Doppler shift, and spatial in-
formation (for example, an angle of arrival and a receive
antenna correlation).

[0104] In the embodiments of this application, the net-
work device may be configured to perform coherent MI-
MO communication (that is, DMRS ports corresponding
to different antenna panels in the network device belong
to a same DMRS port group, or DMRS ports correspond-
ing to the network device and another network device
belong to a same DMRS port group), or may be config-
ured to perform non-coherent MIMO communication
(that is, DMRS ports corresponding to different antenna
panels in the network device belong to different DMRS
port groups, or DMRS ports corresponding to the network
device and another network device belong to different
DMRS port groups). The following embodiment part sep-
arately describes the two scenarios.
[0105] In the embodiments of this application, a proc-
ess of mapping a CBG or a transport block to a corre-
sponding transport layer further includes but is not limited
to the following process: sequentially performing proc-
esses such as scrambling, modulation, and layer map-
ping on the CBG or the transport block. Specifically, for
implementation processes of scrambling, modulation,
and layer mapping, refer to the following processes in
the version 12.5.0 (v12.5.0) of the 3rd generation part-
nership project (3rd Generation Partnership Project,
3GPP) long term evolution (Long Term Evolution, LTE)
system technical specification (Technical Specification,
TS) 36.211: a physical uplink shared channel scrambling
process in the section 5.3.1, physical uplink shared chan-
nel modulation and layer mapping processes in the sec-
tion 5.3.2, a physical downlink shared channel scram-
bling process in the section 6.3.1, a physical downlink
shared channel modulation process in the section 6.3.2,
and a layer mapping process during spatial multiplexing
transmission of a physical downlink shared channel in
the section 6.3.3.2. Details are not described herein. It
can be understood that the process of mapping a CBG
or data to a corresponding transport layer may be alter-
natively performed in another existing manner or a future
manner. This is not limited in the embodiments of this
application.
[0106] In the embodiments of this application, a map-
ping relationship between a DMRS port group and a cor-
responding transport layer is predefined in the network
device and/or the terminal device, or the network device
dynamically configures, by using a higher layer message
or a physical layer message, a mapping relationship, be-
tween a DMRS port group and a corresponding transport
layer, in the network device and/or the terminal device,
so that a transport layer to which data corresponding to
a DMRS port group is mapped can be learned of when
the DMRS port group is learned of. In the embodiments
of this application, one antenna port is used to send a
data flow corresponding to one transport layer. There-
fore, it can be considered that a transport layer and an
antenna port are in a one-to-one mapping relationship.
In the embodiments of this application, a transport layer
and an antenna port may not be differentiated, and may
be considered as equivalent based on a mapping rela-

21 22 



EP 3 579 434 A1

13

5

10

15

20

25

30

35

40

45

50

55

tionship.
[0107] By using specific embodiments, the following
describes in detail a data communication method, a net-
work device, and a terminal device provided in the em-
bodiments of this application.
[0108] FIG. 2A is a schematic flowchart of Embodiment
1 of a data communication method according to this ap-
plication. This embodiment of this application describes
non-coherent MIMO communication (that is, there are a
plurality of DMRS antenna port groups). As shown in FIG.
2A, the method in this embodiment may include the fol-
lowing steps.
[0109] Step S201: A network device determines
DMRS port groups.
[0110] In this step, the network device determines the
DMRS port groups used by the network device to com-
municate data with a terminal device. Optionally, a quan-
tity of the DMRS port groups is greater than or equal to
2. Optionally, the network device performs user sched-
uling and resource allocation with reference to network
load and an interference status and based on channel
state information fed back by the terminal device, an up-
link sounding reference signal sent by the terminal de-
vice, or the like, to determine the DMRS port groups used
by the network device to communicate data with the ter-
minal device. Certainly, the network device may alterna-
tively determine the DMRS port groups in another man-
ner. This is not limited in this embodiment of this appli-
cation.
[0111] Step S202: A terminal device obtains configu-
ration information of the demodulation reference signal
DMRS port groups.
[0112] In this step, manners of obtaining, by the termi-
nal device, the configuration information of the DMRS
port groups may include but are not limited to the follow-
ing manners: receiving, by the terminal device, a notifi-
cation message (optionally, the notification message car-
ries the configuration information of the DMRS port
groups, and information about antenna ports included in
the DMRS port groups) sent by the network device; or
obtaining, by the terminal device, predefined configura-
tion information of the DMRS port groups. Optionally, the
notification message may include but is not limited to any
one of or a combination of the following: downlink control
information (Downlink Control Information, DCI), a radio
resource control (Radio Resource Control, RRC) mes-
sage, and a media access control control element (Media
Access Control Control Element, MAC CE).
[0113] Step S203: The network device and the terminal
device perform data communication.
[0114] The data is corresponding to a transport block.
The transport block is divided into at least one code block
group CBG. Each of the at least one CBG is correspond-
ing to one DMRS port group (that is, different DMRS port
groups are corresponding to different CBGs, and one
CBG is not corresponding to a plurality of DMRS port
groups) and is mapped to a transport layer corresponding
to the one DMRS port group.

[0115] In this step, (1) for downlink data transmission,
the network device sends data to the terminal device,
where the data is corresponding to a transport block,
(Transport Block, TB). The network device divides the
transport block into at least one code block group CBG.
Each of the at least one CBG is corresponding to one
DMRS port group (that is, different DMRS port groups
are corresponding to different CBGs, and one CBG is
not corresponding to a plurality of DMRS port groups),
and each of the at least one CBG is mapped to a transport
layer corresponding to the one DMRS port group. For
example, the network device determines that the DMRS
port groups include a DMRS port group 1 and a DMRS
port group 2 (that is, the quantity of the DMRS port groups
is equal to 2). In this case, the transport block is divided
into two CBGs (including a CBG 1 corresponding to the
DMRS port group 1 and a CBG 2 corresponding to the
DMRS port group 2), and the CBG 1 is mapped to a
transport layer corresponding to the DMRS port group 1,
and the CBG 2 is mapped to a transport layer correspond-
ing to the DMRS port group 2. Optionally, the transport
block may be alternatively divided into CBGs whose
quantity is an integer multiple of the quantity of the DMRS
port groups (for example, the transport block is divided
into a CBG 1 to a CBG 4). Correspondingly, each DMRS
port group is corresponding two CBGs (for example, the
DMRS port group 1 is corresponding to the CBG 1 and
the CBG 2, and the DMRS port group 2 is corresponding
to the CBG 3 and the CBG 4). It can be learned that, it
is ensured that data flows sent through different DMRS
port groups belong to different CBGs, so that the terminal
device can independently decode a CBG corresponding
to each DMRS port group.
[0116] Correspondingly, the terminal device receives
the data sent by the network device, and decodes the
received data based on the learned DMRS port groups
(for example, learns of the DMRS port groups based on
the configuration information of the DMRS port groups
in step S202). For example, the terminal device can learn
of a division manner of the transport block (for example,
a quantity of CBGs into which the transport block is di-
vided) and a resource mapping manner of the transport
block (for example, a transport layer to which the trans-
port block is mapped) based on the DMRS port groups,
so that the terminal device can independently decode a
CBG corresponding to each DMRS port group.
[0117] (2) For uplink data transmission, after the ter-
minal device learns of the configuration information of
the DMRS port groups (in other words, learns of the
DMRS port groups), the terminal device sends data to
the network device, where the data is corresponding to
a transport block (for example, a TB). The terminal device
divides the transport block into at least one code block
group CBG. Each of the at least one CBG is correspond-
ing to one DMRS port group (that is, different DMRS port
groups are corresponding to different CBGs, and one
CBG is not corresponding to a plurality of DMRS port
groups), and each of the at least one CBG is mapped to
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a transport layer corresponding to the one DMRS port
group. It can be learned that, it is ensured that data flows
sent through different DMRS port groups belong to dif-
ferent CBGs, so that the network device can independ-
ently decode a CBG corresponding to each DMRS port
group.
[0118] Correspondingly, the network device receives
the data sent by the terminal device, and decodes the
received data based on the determined DMRS antenna
port groups. For example, the network device can learn
of a division manner of the transport block (for example,
a quantity of CBGs into which the transport block is di-
vided) and a resource mapping manner of the transport
block (for example, a transport layer to which the trans-
port block is mapped) based on the DMRS port groups,
so that the network device can independently decode a
CBG corresponding to each DMRS port group.
[0119] Optionally, for the foregoing downlink data
transmission and/or uplink data transmission, implemen-
tations of dividing the transport block into the at least one
CBG may include but are not limited to the following two
implementations.
[0120] In a first implementation, the transport block
with an added redundancy check bit is divided into N
code blocks CBs, where N = ÓB / cÒ, B represents a total
quantity of bits of the transport block with the added re-
dundancy check bit, c represents a preset value (that is,
a maximum quantity of bits included in a CB, for example,
6144 or 8196), and Ó Ò represents a round-up operation.
The N CBs are grouped into CBGs corresponding to the
DMRS port groups (that is, each DMRS port group is
corresponding to at least one CBG, different DMRS port
groups are corresponding to different CBGs, and one
CBG is not corresponding to a plurality of DMRS port
groups). Optionally, a specific manner of concatenating
the N CBs in the process of grouping the N CBs into the
CBGs corresponding to the DMRS port groups is not lim-
ited in this embodiment of this application. Optionally, a
quantity of CBs included in each CBG is equal to a value
calculated based on the following formula: a(B0 / Es) 3
NÌ or Ó(B0 / Bs) 3 NÒ. Optionally, a total quantity of CBs
included in all CBGs is equal to a total quantity N of CBs
in a system. B0 represents a quantity of bits of data sent
through a DMRS port group corresponding to the CBG,
Bs represents a total quantity of bits of data sent through
the DMRS port groups, a Ì represents a round-down op-
eration, and Ó Ò represents a round-up operation. Option-
ally, a quantity of bits of data sent through each DMRS
port is equal to a modulation and coding scheme (Mod-
ulation and Coding Scheme, MCS) at a transport layer
corresponding to the DMRS port 3 a quantity of transport
layers corresponding to the DMRS port 3 a quantity of
physical time-frequency resource elements (Resource
Element, RE) that are used for data communication and
that are allocated to the transport layer corresponding to
the DMRS port.
[0121] For example, assuming that a quantity of bits
of data sent through the DMRS port group 1 is B1, a

quantity of bits of data sent through the DMRS port group
2 is B2, and the transport block is divided into N code
blocks CBs, a quantity of CBs included in the CBG 1
corresponding to the DMRS port group 1 is equal to

 and correspondingly, a quantity of

CBs included in the CBG 2 corresponding to the DMRS
port group 2 is equal to a value of

 Alternatively, a quantity of CBs

included in the CBG 1 corresponding to the DMRS port

group 1 is equal to  and correspond-

ingly, a quantity of CBs included in the CBG 2 corre-
sponding to the DMRS port group 2 is equal to a value

of  

[0122] Optionally, for a process of dividing the trans-
port block into the N code blocks CBs, refer to processes
of segmenting code blocks and adding redundancy
check in the section 5.1.2 in the version 13.1.0 (v13.1.0)
of 3GPP LTE TS 36.212. Details are not described here-
in. It can be understood that the process of dividing the
transport block into the CBs may be alternatively per-
formed in another existing manner or a future manner,
and a parameter used in the division process may be
different from that in the existing solution. This is not lim-
ited in this embodiment of the present invention. For ex-
ample, FIG. 2B is a schematic diagram of CB division
according to an embodiment of this application. As shown
in FIG. 2B, a transport block (for example, a TB) may be
considered as media access control (Media Access Con-
trol, MAC) layer data, and the transport block with added
cyclic redundancy check (Cyclic Redundancy Check,
CRC) is usually divided into N CBs. Then independent
CRC is applied to each CB, and each CB is encoded to
obtain N encoded CBs.
[0123] In a second implementation, the transport block
is divided into a transport sub-block corresponding to
each DMRS port group (that is, each DMRS port group
is corresponding to one transport sub-block, different
DMRS port groups are corresponding to different trans-
port sub-blocks, and one transport sub-block is not cor-
responding to a plurality of DMRS port groups); and each
transport sub-block is encoded to obtain a CBG corre-
sponding to the DMRS port group. Optionally, for a proc-
ess of coding each transport sub-block, refer to a general
coding process in the section 5.1 in the version 13.1.0
(v13.1.0) of 3GPP LTE TS 36.212. Details are not de-
scribed herein. It can be understood that the process of
coding the transport sub-block may be alternatively per-
formed in another existing manner or a future manner,
and a parameter used in the coding process may be dif-
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ferent from that in the existing solution. This is not limited
in this embodiment of the present invention.
[0124] In this embodiment of this application, se-
quence numbers of the foregoing steps constitute no lim-
itation on execution sequences, and the execution se-
quences of the steps should be determined based on
functions and internal logic of the steps. This is not limited
in this embodiment of this application.
[0125] In this embodiment of this application, the net-
work device and the terminal device perform data com-
munication, where the data is corresponding to the trans-
port block, the transport block is divided into the at least
one code block group CBG, and each of the at least one
CBG is corresponding to one DMRS port group and is
mapped to a transport layer corresponding to the one
DMRS port group. It can be learned that, it is ensured
that data flows sent through different DMRS port groups
belong to different CBGs, so that a receive end can in-
dependently decode a CBG corresponding to each
DMRS port group (in other words, can independently de-
code data flows mapped to different transport layers),
and therefore can support interference cancellation per-
formed by an interference cancellation receiver.
[0126] Further, because the receive end can inde-
pendently decode the CBG corresponding to each DMRS
port group, the receive end can perform ACK/NACK feed-
back in a form of a CBG. For example, when correctly
decoding a CBG, the receive end feeds back an ACK;
otherwise, the receive end feeds back a NACK. Corre-
spondingly, a transmit end needs to retransmit the CBG
incorrectly decoded by the receive end, until the receive
end correctly receives the CBG or a maximum quantity
of retransmission times is reached. Optionally, by default,
a mapped-to transport layer during retransmission may
be the same as a mapped-to transport layer during initial
transmission; or certainly, an exchange identifier may be
used to indicate that a mapped-to transport layer during
retransmission is different from a mapped-to transport
layer during initial transmission. For example, assuming
that the CBG 1 and the CBG 2 are incorrectly decoded,
and that during initial transmission, the CBG 1 is mapped
to first two layers and the CBG 2 is mapped to last two
layers, based on an exchange identifier, during retrans-
mission, the CBG 1 is mapped to the last two layers and
the CBG 2 is mapped to the first two layers. For another
example, assuming that the CBG 1 is incorrectly decod-
ed, by default, a transport layer to which the CBG 1 is
mapped during retransmission is the same as a transport
layer to which the CBG is mapped during initial transmis-
sion; or an exchange identifier may be used to indicate
that a transport layer to which the CBG 1 is mapped dur-
ing retransmission is the same as a transport layer to
which the CBG 2 is mapped during initial transmission.
[0127] The foregoing embodiment of this application
mainly describes the following: Transport block division
is performed at different transport layers or different an-
tenna ports during MIMO communication based on a
quantity of DMRS port groups, so that each DMRS port

group is corresponding to at least one CBG. Optionally,
if division in time domain and/or frequency domain are/is
further used, the at least one CBG corresponding to each
DMRS port group may be corresponding to different sym-
bol groups in time domain, and/or may be corresponding
to different subband groups in frequency domain. For
example, assuming that a DMRS port group is corre-
sponding to a CBG 1 to a CBG 3, if division in time domain
is further used, the CBG 1 and the CBG 2 are correspond-
ing to a symbol group 1, and the CBG 3 is corresponding
to a symbol group 2; or if division in frequency domain is
further used, the CBG 1 is corresponding to a subband
group 1, and the CBG 2 and the CBG 3 are corresponding
to a subband group 2. Correspondingly, in addition to
space domain (that is, a transport layer or an antenna
port), a CBG may be further mapped in time domain
and/or frequency domain. For example, layer mapping
(the resource mapping manner described in Embodiment
1 of this application), frequency-domain mapping, and
time-domain mapping are sequentially performed. For
specific frequency-domain mapping and/or time-domain
mapping, refer to existing mapping manners. For exam-
ple, time-domain mapping is performed based on a sym-
bol group (including at least one symbol), and/or frequen-
cy-domain mapping is performed based on a subband
group (including at least one subband).
[0128] FIG. 3 is a schematic flowchart of Embodiment
2 of a data communication method according to this ap-
plication. Based on the foregoing embodiment, this em-
bodiment of this application describes downlink non-co-
herent MIMO communication (that is, there are a plurality
of DMRS antenna port groups). As shown in FIG. 3, the
method in this embodiment may include the following
steps.
[0129] Step S301: A network device determines de-
modulation reference signal DMRS port groups.
[0130] In this step, the network device determines the
DMRS port groups used by the network device to send
data to a terminal device. Optionally, a quantity of the
DMRS port groups is greater than or equal to 2.
[0131] Step S302: The network device sends a notifi-
cation message and data to a terminal device.
[0132] Optionally, the notification message carries
configuration information of the DMRS port groups, so
that the terminal device can learn of the DMRS port
groups based on the notification message.
[0133] Optionally, the data is corresponding to a trans-
port block. The network device divides the transport block
into at least one code block group CBG. Each of the at
least one CBG is corresponding to one DMRS port group,
and each of the at least one CBG is mapped to a transport
layer corresponding to the one DMRS port group. For a
specific division manner, refer to Embodiment 1 of this
application. For a resource mapping manner, refer to Em-
bodiment 1 or Embodiment 7 of this application. Details
are not described herein again.
[0134] Step S303: The terminal device receives the
notification message and the data.
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[0135] In this step, the terminal device determines the
DMRS port groups based on the notification message,
and can learn of the division manner of the transport block
(for example, a quantity of CBGs into which the transport
block is divided) and the resource mapping manner of
the transport block (for example, a transport layer to
which the transport block is mapped) based on the DMRS
port groups, so that the terminal device can independ-
ently decode a CBG corresponding to each DMRS port
group (in other words, can independently decode data
flows mapped to different transport layers), and can sup-
port interference cancellation performed by an interfer-
ence cancellation receiver.
[0136] FIG. 4 is a schematic flowchart of Embodiment
3 of a data communication method according to this ap-
plication. Based on the foregoing embodiment, this em-
bodiment of this application describes uplink non-coher-
ent MIMO communication (that is, there are a plurality of
DMRS antenna port groups). As shown in FIG. 4, the
method in this embodiment may include the following
steps.
[0137] Step S401: A terminal device obtains configu-
ration information of demodulation reference signal
DMRS port groups.
[0138] In this step, the terminal device learns, based
on the configuration information of the DMRS port
groups, of the DMRS port groups used by the terminal
device to send data to a network device. Optionally, a
quantity of the DMRS port groups is greater than or equal
to 2. Optionally, the configuration information of the
DMRS port groups may be notified by the network device
to the terminal device, or may be predefined in the ter-
minal device (correspondingly, configuration information
of the DMRS port groups is also predefined in the network
device).
[0139] Step S402: The terminal device sends data to
a network device.
[0140] Optionally, the data is corresponding to a trans-
port block. The terminal device divides the transport block
into at least one code block group CBG. Each of the at
least one CBG is corresponding to one DMRS port group,
and each of the at least one CBG is mapped to a transport
layer corresponding to the one DMRS port group. For a
specific division manner, refer to Embodiment 1 of this
application. For a resource mapping manner, refer to Em-
bodiment 1 or Embodiment 7 of this application. Details
are not described herein again.
[0141] Step S403: The network device receives the da-
ta.
[0142] In this step, the network device can learn of the
division manner of the transport block (for example, a
quantity of CBGs into which the transport block is divided)
and the resource mapping manner of the transport block
(for example, a transport layer to which the transport
block is mapped) based on the DMRS port groups used
by the terminal device to send the data to the network
device, so that the network device can independently de-
code a CBG corresponding to each DMRS port group.

[0143] FIG. 5 is a schematic flowchart of Embodiment
4 of a data communication method according to this ap-
plication. This embodiment of this application describes
coherent MIMO communication (that is, there is one
DMRS antenna port group). As shown in FIG. 5, the meth-
od in this embodiment may include the following steps.
[0144] Step S501: A network device determines a
quantity of transport layers.
[0145] In this step, the network device determines a
quantity of transport layers corresponding to each trans-
port block (for example, TB). Optionally, the network de-
vice determines, based on scheduling result information
(for example, a downlink reference signal for measure-
ment or an uplink sounding reference signal) sent by a
terminal device, a total quantity of transport layers used
for data communication between the network device and
the terminal device. Usually, when the total quantity of
transport layers is greater than or equal to 1 and less
than or equal to 4, transmission for one transport block
is supported; or when the total quantity of transport layers
is greater than 4 and less than or equal to 8, transmission
for two transport blocks is supported. It can be learned
that when the total quantity of transport layers is deter-
mined, the network device can learn of the quantity of
transport layers corresponding to each transport block.
Certainly, the network device may alternatively deter-
mine the quantity of transport layers in another manner.
This is not limited in this embodiment of this application.
[0146] Step S502: A terminal device obtains the quan-
tity of transport layers.
[0147] In this step, manners of obtaining the quantity
of transport layers by the terminal device may include
but are not limited to the following manners: receiving,
by the terminal device, a notification message (optionally,
the notification message carries configuration informa-
tion of the quantity of transport layers) sent by the network
device; or obtaining, by the terminal device, predefined
configuration information of the quantity of transport lay-
ers. Optionally, the notification message may include but
is not limited to any one of the following: downlink control
information (Downlink Control Information, DCI), a radio
resource control (Radio Resource Control, RRC) mes-
sage, and a MAC CE.
[0148] Optionally, the notification message may further
carry information about an antenna port included in the
DMRS port group, so that the terminal device can learn
of an antenna port used for data communication. Option-
ally, the terminal device may alternatively obtain prede-
fined information about an antenna port included in the
DMRS port group. Certainly, the terminal device may al-
ternatively obtain the information about the antenna port
in another manner. This is not limited in this embodiment
of this application.
[0149] Step S503: The network device and the terminal
device perform data communication.
[0150] In this step,

(1) for downlink data transmission, the network de-
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vice sends data to the terminal device, where the
data is corresponding to a transport block (for exam-
ple, a TB), and the transport block is mapped to a
corresponding transport layer based on the quantity
of transport layers.
Optionally, implementations of mapping the trans-
port block to the corresponding transport layer based
on the quantity of transport layers include but are not
limited to the following two implementations.
In a first implementation, if the quantity of transport
layers is greater than or equal to 1 and less than or
equal to 4, the transport block is mapped to the cor-
responding transport layer. For example, when the
quantity of transport layers is equal to 1, the transport
block is mapped to corresponding one transport lay-
er; when the quantity of transport layers is equal to
2, the transport block is mapped to corresponding
two transport layers; when the quantity of transport
layers is equal to 3, the transport block is sequentially
mapped to corresponding three transport layers; or
when the quantity of transport layers is equal to 4,
the transport block is sequentially mapped to corre-
sponding four transport layers. Optionally, the net-
work device indicates, by using dynamic signaling
or a predefined rule, a relationship between a trans-
port layer and an antenna port used to send a data
flow at the transport layer, so that after learning of
an antenna port used for sending, the terminal device
maps the transport block to a transport layer corre-
sponding to the antenna port, and sends a data flow
at the transport layer through the antenna port.
In a second implementation: (A) if the quantity of
transport layers is equal to 1 or 2, the transport block
is mapped to the corresponding transport layer. For
example, when the quantity of transport layers is
equal to 1, the transport block is mapped to corre-
sponding one transport layer; or when the quantity
of transport layers is equal to 2, the transport block
is mapped to corresponding two transport layers. (B)
If the quantity of transport layers is equal to 3 or 4,
the transport block is divided into two code block
groups CBGs, and the two CBGs are mapped to dif-
ferent transport layers; or the transport block is
mapped to corresponding transport layers (for ex-
ample, three transport layers or four transport lay-
ers). Optionally, the transport block is mapped to cor-
responding transport layers according to a prede-
fined rule or a rule that is indicated by a dynamic
configuration message. For example, when the
quantity of transport layers is equal to 3, the transport
block is divided into a CBG 1 and a CBG 2, the CBG
1 is mapped to any one of the three layers, and the
CBG 2 is mapped to the other two transport layers,
of the three layers, different from the transport layer
to which the CBG 1 is mapped; or the CBG 1 is
mapped to any two of the three layers, and the CBG
2 is mapped to the other transport layer, of the three
layers, different from the transport layers to which

the CBG 1 is mapped. For another example, when
the quantity of transport layers is equal to 4, the trans-
port block is divided into a CBG 1 and a CBG 2, the
CBG 1 is mapped to any two transport layers (for
example, first two layers) of the four layers, and the
CBG 2 is mapped to the other two transport layers
(for example, last two transport layers), of the four
layers, different from the transport layers to which
the CBG 1 is mapped.
Optionally, according to the second implementation,
the method further includes: determining, by the net-
work device based on that a difference between
channel quantity information corresponding to differ-
ent DMRS ports is greater than a preset threshold,
to divide the transport block when the quantity of
transport layers is equal to 3 or 4. In other words,
when the difference between channel quantity infor-
mation corresponding to different DMRS ports is less
than or equal to the preset threshold, the network
device determines not to divide the transport block
when the quantity of transport layers is equal to 3 or
4. Optionally, the network device may alternatively
determine, according to a service requirement,
whether to divide the transport block when the quan-
tity of transport layers is equal to 3 or 4. Optionally,
for a delay-sensitive service, the network device may
determine that the transport block does not need to
be divided when the quantity of transport layers is
equal to 3 or 4. For a non-delay-sensitive service,
the network device may determine to divide the
transport block when the quantity of transport layers
is equal to 3 or 4. The delay-sensitive service is a
service that requires that ACK/NACK feedback be
performed within one subframe, for example, an ultra
low latency and reliability connection (Ultra Low La-
tency and Reliability Connection, ULLRC) service;
on the contrary, a service that does not require that
ACK/NACK feedback be performed within one sub-
frame is a non-delay-sensitive service, for example,
a mobile broadband (Mobile BroadBand, MBB) serv-
ice.
To ensure that the terminal device side can learn of
division and mapping manners used on the network
device side, the method further includes: sending,
by the network device, a group configuration mes-
sage to the terminal device, where the group config-
uration message is used to instruct to divide the
transport block when the quantity of transport layers
is equal to 3 or 4. Optionally, the group configuration
message may be carried in any one of the following
information: DCI, an RRC message, and a MAC CE.
Certainly, the group configuration message may be
alternatively carried in other information. This is not
limited in this embodiment of this application.
Correspondingly, the terminal device receives the
data sent by the network device. When the terminal
device does not receive the group configuration mes-
sage, the terminal device directly decodes the re-
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ceived data based on the learned quantity of trans-
port layers (for example, based on the quantity of
transport layers that is obtained in step S502). For
example, the terminal device can learn of a resource
mapping manner of the data (for example, a trans-
port layer to which the data is mapped) based on the
quantity of transport layers. When receiving the
group configuration message, the terminal device
can learn, based on the quantity of transport layers,
of a resource mapping manner used when the quan-
tity of transport layers is equal to 1 or 2, and can
determine, based on the group configuration mes-
sage, resource division (for example, a quantity of
CBGs into which the data is divided) and mapping
(for example, a transport layer to which the data is
mapped) manners used when the quantity of trans-
port layers is equal to 3 or 4.
(2) For uplink data transmission, the terminal device
sends data to the network device, where the data is
corresponding to a transport block (for example, a
TB), and the transport block is mapped to a corre-
sponding transport layer based on the quantity of
transport layers.

[0151] Optionally, implementations of mapping the
transport block to the corresponding transport layer
based on the quantity of transport layers include but are
not limited to the following two implementations.
[0152] In a first implementation, if the quantity of trans-
port layers is greater than or equal to 1 and less than or
equal to 4, the transport block is mapped to the corre-
sponding transport layer. For example, when the quantity
of transport layers is equal to 1, the transport block is
mapped to corresponding one transport layer; when the
quantity of transport layers is equal to 2, the transport
block is mapped to corresponding two transport layers;
when the quantity of transport layers is equal to 3, the
transport block is sequentially mapped to corresponding
three transport layers; or when the quantity of transport
layers is equal to 4, the transport block is sequentially
mapped to corresponding four transport layers.
[0153] In a second implementation: (A) if the quantity
of transport layers is equal to 1 or 2, the transport block
is mapped to the corresponding transport layer. (B) If the
quantity of transport layers is equal to 3 or 4, and a group
configuration message is used to instruct to divide the
transport block, the transport block is divided into two
code block groups CBGs, and the two CBGs are mapped
to different transport layers; or if the group configuration
message is not obtained, the transport block is mapped
to corresponding transport layers. For example, if the ter-
minal device obtains the group configuration message,
the transport block is divided into two CBGs; or if the
terminal device does not obtain the group configuration
message, the transport block is directly mapped to cor-
responding transport layers. Optionally, the terminal de-
vice may obtain the group configuration message by re-
ceiving the group configuration message sent by the net-

work device, or may obtain the group configuration mes-
sage by obtaining a preconfigured group configuration
message, or certainly, may obtain the group configura-
tion message in another manner. This is not limited in
this embodiment of this application.
[0154] Correspondingly, the network device receives
the data sent by the terminal device. When the group
configuration message is not obtained, the network de-
vice directly decodes the received data based on the
quantity of transport layers (for example, based on the
quantity of transport layers that is determined in step
S501). For example, the network device can learn of a
resource mapping manner of the data (for example, a
transport layer to which the data is mapped) based on
the quantity of transport layers. When the group config-
uration message is obtained, the network device can
learn, based on the quantity of transport layers, of a re-
source mapping manner used when the quantity of trans-
port layers is equal to 1 or 2, and can determine, based
on the group configuration message, resource division
(for example, a quantity of CBGs into which the data is
divided) and mapping (for example, a transport layer to
which the data is mapped) manners used when the quan-
tity of transport layers is equal to 3 or 4.
[0155] In this embodiment of this application, se-
quence numbers of the foregoing steps constitute no lim-
itation on execution sequences, and the execution se-
quences of the steps should be determined based on
functions and internal logic of the steps. This is not limited
in this embodiment of this application.
[0156] In this embodiment of this application, the net-
work device and the terminal device perform data com-
munication, where the data is corresponding to the trans-
port block, and the transport block is mapped to the cor-
responding transport layer based on the quantity of trans-
port layers. It can be learned that flexible resource map-
ping can be implemented based on different quantities
of transport layers, to adapt to different service require-
ments, different transmission scenarios, different chan-
nel statuses, or the like.
[0157] The foregoing embodiment of this application
describes a mapping manner during initial transmission,
and the following part describes a mapping manner dur-
ing retransmission. Optionally, when a quantity of trans-
port layers corresponding to a single transport block is
equal to 1 or 2, by default, a mapped-to transport layer
during retransmission is the same as a mapped-to trans-
port layer during initial transmission. When a quantity of
transport layers corresponding to a single transport block
is equal to 3 or 4, by default, a mapped-to transport layer
during retransmission may be the same as a mapped-to
transport layer during initial transmission; or certainly, an
exchange identifier may be used to indicate that a
mapped-to transport layer during retransmission is dif-
ferent from a mapped-to transport layer during initial
transmission. For example, assuming that the CBG 1 and
the CBG 2 are incorrectly decoded, and that during initial
transmission, the CBG 1 is mapped to first two layers
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and the CBG 2 is mapped to last two layers, based on
an exchange identifier, during retransmission, the CBG
1 is mapped to the last two layers and the CBG 2 is
mapped to the first two layers. For another example, as-
suming that the CBG 1 is incorrectly decoded, by default,
a transport layer to which the CBG 1 is mapped during
retransmission is the same as a transport layer to which
the CBG is mapped during initial transmission; or an ex-
change identifier may be used to indicate that a transport
layer to which the CBG 1 is mapped during retransmis-
sion is the same as a transport layer to which the CBG
2 is mapped during initial transmission.
[0158] Optionally, in this embodiment of this applica-
tion, for a manner of dividing the transport block into one
or more CBGs, refer to related content about that "the
transport block is divided into at least one CBG" in Em-
bodiment 1 of this application. Details are not described
herein again.
[0159] Optionally, in this embodiment of this applica-
tion, the CBG is obtained through transport block division
merely at different transport layers during MIMO commu-
nication, namely, division in space domain. If division in
time domain and/or frequency domain are/is further used,
this embodiment of this application is also applicable to
a CBG obtained through transport block division in space
domain in combination with symbol division in time do-
main and/or subband division in frequency domain, and
certainly, is also applicable to other cases. This is not
limited in this embodiment of this application. Specifically,
how to divide a transport block in time domain and/or
frequency domain and how to perform resource mapping
in time domain and/or frequency domain are not limited
in this embodiment of this application.
[0160] The foregoing embodiment of this application
mainly describes mapping of a transport block in space
domain. The transport block may be further mapped in
time domain and/or frequency domain. For example, lay-
er mapping (the resource mapping manner described in
Embodiment 4 of this application), frequency-domain
mapping, and time-domain mapping are sequentially
performed. For specific frequency-domain mapping
and/or time-domain mapping, refer to existing mapping
manners. For example, time-domain mapping is per-
formed based on a symbol group (including at least one
symbol), and/or frequency-domain mapping is performed
based on a subband group (including at least one sub-
band).
[0161] FIG. 6 is a schematic flowchart of Embodiment
5 of a data communication method according to this ap-
plication. Based on Embodiment 4, this embodiment of
this application describes downlink coherent MIMO com-
munication (that is, there is one DMRS antenna port
group). As shown in FIG. 6, the method in this embodi-
ment may include the following steps.
[0162] Step S601: A network device determines a
quantity of transport layers.
[0163] In this step, the network device determines a
quantity of transport layers corresponding to each trans-

port block (for example, TB).
[0164] Step S602: The network device sends a notifi-
cation message and data to a terminal device.
[0165] Optionally, the notification message carries
configuration information of the quantity of transport lay-
ers, so that the terminal device can learn of the quantity
of transport layers based on the notification message.
Optionally, the notification message may further carry
information about an antenna port included in the DMRS
port group, so that the terminal device can learn of an
antenna port used for data communication.
[0166] Optionally, the data is corresponding to a trans-
port block, and the transport block is mapped to a corre-
sponding transport layer based on the quantity of trans-
port layers. For a specific resource mapping manner, re-
fer to Embodiment 4 of this application. Details are not
described herein again.
[0167] Step S603: The terminal device receives the
notification message and the data.
[0168] In this step, the terminal device determines,
based on the notification message, the quantity of trans-
port layers and the antenna port included in the DMRS
port group. When the terminal device does not receive a
group configuration message sent by the network device,
the terminal device can directly learn of the resource
mapping manner of the transport block (for example, a
transport layer to which the transport block is mapped)
based on the quantity of transport layers. When receiving
a group configuration message sent by the network de-
vice, the terminal device can learn, based on the quantity
of transport layers, of a resource mapping manner used
when the quantity of transport layers is equal to 1 or 2,
and can learn, based on the group configuration mes-
sage, of resource division and mapping manners used
when the quantity of transport layers is equal to 3 or 4.
It can be learned that flexible resource mapping can be
implemented based on different quantities of transport
layers, to adapt to different service requirements, differ-
ent transmission scenarios, different channel statuses,
or the like.
[0169] FIG. 7 is a schematic flowchart of Embodiment
6 of a data communication method according to this ap-
plication. Based on Embodiment 4, this embodiment of
this application describes uplink coherent MIMO commu-
nication (that is, there is one DMRS antenna port group).
As shown in FIG. 7, the method in this embodiment may
include the following steps.
[0170] Step S701: A terminal device obtains configu-
ration information of a quantity of transport layers.
[0171] In this step, the terminal device learns, based
on the configuration information of the quantity of trans-
port layers, of a quantity of transport layers correspond-
ing to each transport block (for example, a TB). Option-
ally, the configuration information of the quantity of trans-
port layers may be notified by a network device to the
terminal device, or may be predefined in the terminal de-
vice (correspondingly, configuration information of the
quantity of transport layers is also predefined in the net-
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work device). Optionally, the terminal device may further
obtain information about an antenna port included in the
DMRS port group, and therefore can learn of an antenna
port used to send data to the network device. For a man-
ner of obtaining the information about the antenna port,
refer to related descriptions in Embodiment 5 of this ap-
plication. Details are not described herein again.
[0172] Step S702: The terminal device sends data to
the network device.
[0173] Optionally, the data is corresponding to a trans-
port block, and the transport block is mapped to a corre-
sponding transport layer based on the quantity of trans-
port layers. For a specific resource mapping manner, re-
fer to Embodiment 4 of this application. Details are not
described herein again.
[0174] Step S703: The network device receives the da-
ta.
[0175] In this step, the network device receives the da-
ta sent by the terminal device. When no group configu-
ration message is obtained, the network device can di-
rectly learn of the resource mapping manner of the data
(for example, a transport layer to which the data is
mapped) based on the quantity of transport layers. When
a group configuration message is obtained, the network
device can learn, based on the quantity of transport lay-
ers, of a resource mapping manner used when the quan-
tity of transport layers is equal to 1 or 2, and can learn,
based on the group configuration message, resource di-
vision (for example, a quantity of CBGs into which the
data is divided) and mapping (a transport layer to which
the data is mapped) manners used when the quantity of
transport layers is equal to 3 or 4. It can be learned that
flexible resource mapping can be implemented based on
different quantities of transport layers, to adapt to differ-
ent service requirements, different transmission scenar-
ios, different channel statuses, or the like.
[0176] In Embodiment 7 of the data communication
method in this application, implementations of that "each
of the at least one CBG is mapped to a transport layer
corresponding to the one DMRS port group" in Embodi-
ment 1 to Embodiment 3 are described.
[0177] Optionally, that each of the at least one CBG is
mapped to a transport layer corresponding to the one
DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0178] Optionally, that a preset quantity of data bits are
sequentially extracted in a first preset order from a data
bit sequence included in a CBG corresponding to each

DMRS port group, and serial concatenation is performed
on the data bits to obtain a concatenated data bit se-
quence may be implemented in at least one of the fol-
lowing several implementations.
[0179] In a first implementation, for example, assuming
that there are a total of three DMRS port groups (a DMRS
port group 1 to a DMRS port group 3, where a quantity
of DMRS port groups is certainly not limited thereto), a
preset quantity of data bits are sequentially extracted in
a preset order from a data bit sequence included in a
CBG corresponding to each DMRS port group. Option-
ally, quantities of data bits extracted from data bit se-
quences included in CBGs corresponding to different
DMRS port groups may be the same or different, in other
words, preset quantities corresponding to different
DMRS port groups may be the same or different. It is
assumed that extraction of the data bit sequence includ-
ed in the CBG corresponding to each DMRS port group
is completed at a time, that is, the preset order in the first
implementation is the first preset order. Further, serial
concatenation is sequentially performed on the extracted
data bits to obtain the concatenated data bit sequence.
Optionally, the preset order may be an ascending order
of sequence numbers of DMRS port groups, or a de-
scending order of sequence numbers of DMRS port
groups, or another preset order, or a network-configured
order. The network-configured order may be explicitly
indicated by using higher layer signaling or physical layer
signaling.
[0180] In a second implementation, for example, it is
assumed that there are a total of three DMRS port groups
(a DMRS port group 1 to a DMRS port group 3, where a
quantity of DMRS port groups is certainly not limited
thereto). (1) First, front data bits of a preset quantity are
sequentially extracted in a preset order (referred to as a
second preset order in the following embodiments, for
example, an ascending order of sequence numbers of
DMRS port groups, or a descending order of sequence
numbers of DMRS port groups, or another preset order,
or a network-configured order) from a data bit sequence
included in a CBG corresponding to each DMRS port
group. Optionally, quantities of bits extracted from data
bit sequences included in CBGs corresponding to differ-
ent DMRS port groups may be the same or different, in
other words, preset quantities corresponding to different
DMRS port groups may be the same or different. For
details, refer to Qi in the following part. It is assumed that
extraction on the data bit sequence included in the CBG
corresponding to each DMRS port group is not completed
at a time. (2) Next, front data bits of a preset quantity are
sequentially extracted in the second preset order from a
remaining data bit sequence included in the CBG corre-
sponding to each DMRS port group (the remaining data
bit sequence included in the CBG corresponding to each
DMRS port group includes a data bit that remains after
the front data bits of the preset quantity are extracted the
first time from the data bit sequence included in the CBG
corresponding to the DMRS port group), and so on, until

37 38 



EP 3 579 434 A1

21

5

10

15

20

25

30

35

40

45

50

55

the entire data bit sequence included in the CBG corre-
sponding to each DMRS port group is extracted, that is,
an order in which data bits are extracted a plurality of
times in the second preset order in the second imple-
mentation is the first preset order, and then serial con-
catenation is sequentially performed on the extracted da-
ta bits in a sequential order to obtain the concatenated
data bit sequence. Certainly, that a preset quantity of
data bits are sequentially extracted in a first preset order
from a data bit sequence included in a CBG correspond-
ing to each DMRS port group, and serial concatenation
is performed on the data bits to obtain a concatenated
data bit sequence may be alternatively implemented in
another implementation. This is not limited in this em-
bodiment of this application.
[0181] Optionally, this embodiment of this application
describes in detail the second implementation of that "a
preset quantity of data bits are sequentially extracted in
a first preset order from a data bit sequence included in
a CBG corresponding to each DMRS port group, and
serial concatenation is performed on the data bits to ob-
tain a concatenated data bit sequence". Optionally, that
a preset quantity of data bits are sequentially extracted
in a first preset order from a data bit sequence included
in a CBG corresponding to each DMRS port group, and
serial concatenation is performed on the data bits to ob-
tain a concatenated data bit sequence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-

responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-

tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0182] In this embodiment of this application,

(1) the first Qi data bits are sequentially extracted in
the second preset order (for example, the ascending
order of sequence numbers of DMRS port groups,
or the descending order of sequence numbers of
DMRS port groups, or the another preset order, or
the network-configured order) from the data bit se-
quence included in the CBG corresponding to each
DMRS port group, and serial concatenation is per-
formed on the data bits to obtain the first data bit
sequence. For example, assuming that the second
preset order is the ascending order of sequence
numbers of DMRS port groups, Q1 represents a
quantity of data bits extracted from a data bit se-
quence included in a CBG corresponding to a DMRS
port group 1, Q2 represents a quantity of data bits
extracted from a data bit sequence included in a CBG
corresponding to a DMRS port group 2, and so on,

where  L1 is a quantity of transport

layers corresponding to the DMRS port group 1, and
ql is a modulation order corresponding to an lth trans-
port layer in transport layers corresponding to the
DMRS port group 1. Optionally, when a modulation
scheme corresponding to a transport layer is quad-
rature phase shift keying (Quadrature Phase Shift
Keying, QPSK) modulation, a modulation order cor-
responding to the transport layer is 2; when a mod-
ulation scheme corresponding to a transport layer is
16 quadrature amplitude modulation (Quadrature
Amplitude Modulation, QAM), a modulation order
corresponding to the transport layer is 4; when a
modulation scheme corresponding to a transport lay-
er is 64QAM, a modulation order corresponding to
the transport layer is 6; or when a modulation scheme
corresponding to a transport layer is 256QAM, a
modulation order corresponding to the transport lay-
er is 8. Optionally, for one codeword, all transport
layers are corresponding to a same modulation
scheme.
(2) If after extraction is performed once on the data
bit sequence included in the CBG corresponding to
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each DMRS port group, the entire data bit sequence
is still not extracted, first Qi data bits are sequentially
extracted in the second preset order from a remain-
ing data bit sequence included in the CBG corre-
sponding to each DMRS port group, and serial con-
catenation is performed on the data bits to obtain a
second data bit sequence. The remaining data bit
sequence included in the CBG corresponding to
each DMRS port group includes a data bit that re-
mains after data bit extraction is performed once on
the data bit sequence included in the CBG corre-
sponding to the DMRS port group.
(3) If after extraction is performed twice on the data
bit sequence included in the CBG corresponding to
each DMRS port group, the entire data bit sequence
is still not extracted, first Qi data bits are sequentially
extracted in the second preset order from a remain-
ing data bit sequence included in the CBG corre-
sponding to each DMRS port group, and serial con-
catenation is performed on the data bits to obtain a
third data bit sequence, where the remaining data
bit sequence included in the CBG corresponding to
each DMRS port group includes a data bit that re-
mains after extraction is performed twice on the data
bit sequence included in the CBG corresponding to
the DMRS port group; and so on, until the whole data
bit sequence included in the CBG corresponding to
each DMRS port group is extracted after first Qi data
bits are sequentially extracted in the second preset
order from a remaining data bit sequence (including
a data bit that remains after data bit extraction is
performed m-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group) included in the CBG corresponding to each
DMRS port group and serial concatenation is per-
formed on the data bits. Then serial concatenation
is sequentially performed on the first data bit se-
quence to the mth data bit sequence to obtain the
concatenated data bit sequence.

[0183] Optionally, an sth data bit in the concatenated
data bit sequence obtained by sequentially extracting the
preset quantity of data bits in the first preset order from
the data bit sequence included in the CBG corresponding
to each DMRS port group and performing serial concate-
nation on the data bits is corresponding to an
(fs3Qs+as)th data bit of a qs

th CBG, to ensure that the
data bits included in the CBG corresponding to each
DMRS port group can be mapped to a transport layer
corresponding to the DMRS port in a sequential order,
and further enable an interference cancellation receiver
to cancel interference between different transport layers.
1≤s≤a total quantity of data bits included in the CBG cor-
responding to each DMRS port groups. Qs represents a
quantity of data bits extracted from a data bit sequence
included in a CBG corresponding to an sth DMRS port

group.  where a Ì represents a round-

down operation.  where Qt represents

a quantity of data bits extracted from a data bit sequence
included in a CBG corresponding to a tth DMRS port

group, 

 and Q0=0.

[0184] Further, in this embodiment of this application,
optionally, when that a preset quantity of data bits are
sequentially extracted in a first preset order from a data
bit sequence included in a CBG corresponding to each
DMRS port group, and serial concatenation is performed
on the data bits to obtain a concatenated data bit se-
quence is implemented in the first implementation, the
concatenated data bit sequence is mapped to each trans-
port layer according to a predefined mapping policy (for
example, interleaved mapping), to ensure that the CBG
corresponding to each DMRS port group is mapped to a
transport layer corresponding to the DMRS port group.
For example, all data bits included in a CBG correspond-
ing to a DMRS port group 1 are mapped to a transport
layer (optionally, there may be one or more layers) cor-
responding to the DMRS port group 1, and all data bits
included in a CBG corresponding to a DMRS port group
2 are mapped to a transport layer corresponding to the
DMRS port group 2. Optionally, when that a preset quan-
tity of data bits are sequentially extracted in a first preset
order from a data bit sequence included in a CBG corre-
sponding to each DMRS port group, and serial concate-
nation is performed on the data bits to obtain a concate-
nated data bit sequence is implemented in the second
implementation, the concatenated data bit sequence is
mapped to each transport layer according to a predefined
mapping policy (for example, sequential mapping), to en-
sure that the CBG corresponding to each DMRS port
group is mapped to a transport layer corresponding to
the DMRS port group. Certainly, when that a preset quan-
tity of data bits are sequentially extracted in a first preset
order from a data bit sequence included in a CBG corre-
sponding to each DMRS port group, and serial concate-
nation is performed on the data bits to obtain a concate-
nated data bit sequence is implemented in another im-
plementation, the concatenated data bit sequence is
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mapped to each transport layer according to a corre-
sponding predefined mapping policy, to ensure that the
CBG corresponding to each DMRS port group is mapped
to a transport layer corresponding to the DMRS port
group. This is not limited in this embodiment of this ap-
plication.
[0185] Optionally, that the concatenated data bit se-
quence is mapped to each transport layer according to
a predefined mapping policy may include the following
processing process. For example, at least one of proc-
esses such as time-domain interleaving, frequency-do-
main interleaving, time-frequency interleaving, scram-
bling, modulation, and layer mapping is performed on the
concatenated data bit sequence. Certainly, another
processing process may be further included. This is not
limited in this embodiment of this application.
[0186] Certainly, that each of the at least one CBG is
mapped to a transport layer corresponding to the one
DMRS port group may be alternatively implemented in
another implementation. This is not limited in this em-
bodiment of this application.
[0187] Optionally, in this embodiment of this applica-
tion, considering that a mapping relationship between a
DMRS port group and a corresponding transport layer is
predefined in the network device and/or the terminal de-
vice, or the network device and/or the terminal device
dynamically learns of a mapping relationship between a
DMRS port group and a corresponding transport layer
by using a higher layer message or a physical layer mes-
sage,
[0188] Li (that is, a quantity of transport layers corre-
sponding to each DMRS port group) in the foregoing em-
bodiment may be determined based on a mapping rela-
tionship between each DMRS port group and a corre-
sponding transport layer. Optionally, Li in the foregoing
embodiment may be alternatively indicated by using DCI.
Certainly, the quantity of transport layers corresponding
to each DMRS port group may be alternatively indicated
in another manner. This is not limited in this embodiment
of this application.
[0189] Optionally, for that the quantity of transport lay-
ers corresponding to each DMRS port group is indicated
by using DCI, there may be at least the following several
indication manners: (1) A total quantity of transport lay-
ers, and a quantity of transport layers corresponding to
each remaining DMRS port group other than any one of
all DMRS port groups are indicated by using DCI. For
example, assuming that there are a total of two DMRS
port groups, a total quantity of the transport layers, and
a quantity of transport layers corresponding to any one
of the two DMRS port groups are indicated by using DCI.
(2) A quantity of transport layers corresponding to each
DMRS port group is indicated by using DCI. (3) A trans-
port layer corresponding to each DMRS port group is
indicated by performing joint coding on a bit in an antenna
port indication field in DCI. For example, indication is per-
formed in a manner of reusing a bit in the antenna port
indication field in the DCI or adding a bit to the antenna

port indication field in the DCI.
[0190] In this embodiment of this application, to ensure
that extraction of the data bit sequences included in the
CBGs corresponding to all the DMRS port groups is si-
multaneously completed, it is pre-stipulated that lengths
of the data bit sequences included in the CBGs corre-
sponding to all the DMRS port groups are the same. Al-
ternatively, optionally, CBGs corresponding to some
DMRS port groups are filled with placeholders. A CBG
that is corresponding to a DMRS port group (referred to
as a jth DMRS port group in the following embodiment,
where 1≤j≤R) and that needs to be filled with a place-
holder satisfies the following feature: A quantity C0 of
times required for extracting an entire data bit sequence
included in the CBG corresponding to the jth DMRS port
group is less than a quantity Cmax of times required for
extracting an entire data bit sequence included in a CBG
corresponding to a pth DMRS port group. The quantity
Cmax of times required for extracting the entire data bit
sequence included in the CBG corresponding to the pth

DMRS port group is a maximum quantity of times in quan-
tities of times required for extracting all entire data bit
sequences included in the CBGs corresponding to all the
DMRS port groups, where 1≤p≤R. Optionally, a quantity
of placeholders that need to be filled in the CBG corre-
sponding to the jth DMRS port group is Qj3(Cmax-C0).
[0191] Optionally, when data communication in this
embodiment of this application is uplink data transmis-
sion, operations, such as "extraction" and "mapping", in-
cluded in this embodiment of this application are per-
formed by the terminal device. When data communica-
tion in this embodiment of this application is downlink
data transmission, operations, such as "extraction" and
"mapping", included in this embodiment of this applica-
tion are performed by the network device.
[0192] In this embodiment of this application, the net-
work device and the terminal device perform data com-
munication, where the data is corresponding to the trans-
port block, the transport block is divided into the at least
one code block group CBG, and each of the at least one
CBG is corresponding to one DMRS port group. The pre-
set quantity of data bits are sequentially extracted in the
first preset order from the data bit sequence included in
the CBG corresponding to each DMRS port group, and
serial concatenation is performed on the data bits to ob-
tain the concatenated data bit sequence. In addition, the
concatenated data bit sequence is mapped to each trans-
port layer according to the predefined mapping policy, to
ensure that the CBG corresponding to each DMRS port
group is mapped to a transport layer corresponding to
the DMRS port group. It can be learned that, it is ensured
that data flows sent through different DMRS port groups
belong to different CBGs, so that a receive end can in-
dependently decode a CBG corresponding to each
DMRS port group (in other words, can independently de-
code data flows mapped to different transport layers),
and therefore can support interference cancellation per-
formed by an interference cancellation receiver.
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[0193] Optionally, the foregoing embodiment of this
application mainly describes a process of mapping, to a
corresponding transport layer, a CBG obtained through
division in space domain (for example, a transport layer
or an antenna port), and imposes no limitation or require-
ment on mapping of a CBG obtained through division in
time domain or frequency domain. If division in time do-
main and/or frequency domain are/is further used, this
embodiment of this application is also applicable to a
CBG obtained through transport block division in space
domain in combination with symbol division in time do-
main and/or subband division in frequency domain, and
certainly, is also applicable to other cases. This is not
limited in this embodiment of this application. For exam-
ple, for mapping, to a corresponding physical resource,
a CBG obtained through division in space domain in com-
bination with division in time domain and/or frequency
domain, CBGs mapped to a same time-domain symbol
and/or frequency-domain subband may be mapped ac-
cording to the process, described in the foregoing em-
bodiment of this application, of mapping a CBG to a cor-
responding transport layer (that is, space-domain map-
ping).
[0194] It should be noted that same or similar concepts
or processes may be cited or combined in the foregoing
different embodiments, and division of the different em-
bodiments is merely intended to describe this application
more clearly.
[0195] Optionally, the process of mapping a CBG to a
corresponding transport layer in Embodiment 4 to Em-
bodiment 6 of this application may be alternatively re-
placed with the mapping process in Embodiment 7 of this
application (this is equivalent to replacing a DMRS port
group with a transport layer group corresponding to each
CBG, where the transport layer group is a set of transport
layers to which the CBG is mapped). For the specific
mapping process, refer to corresponding content in Em-
bodiment 7 of this application. Details are not described
herein again.
[0196] Optionally, Embodiment 7 of the data commu-
nication method in this application may be alternatively
performed independently from any one of Embodiment
1 to Embodiment 6, without depending on the other em-
bodiments. For example, the implementations, described
in Embodiment 7 of the data communication method in
this application, about mapping a CBG to a correspond-
ing transport layer may also be applied to other data com-
munication processes. This is not limited in this embod-
iment of this application.
[0197] FIG. 8 is a schematic structural diagram of Em-
bodiment 1 of a network device according to this appli-
cation. As shown in FIG. 8, the network device 80 pro-
vided in this embodiment includes a determining module
801 and a communication module 802.
[0198] The determining module 801 is configured to
determine demodulation reference signal DMRS port
groups, where a quantity of the DMRS port groups is
greater than or equal to 2.

[0199] The communication module 802 is configured
to communicate data with a terminal device, where the
data is corresponding to a transport block, the transport
block is divided into at least one code block group CBG,
and each of the at least one CBG is corresponding to
one DMRS port group and is mapped to a transport layer
corresponding to the one DMRS port group.
[0200] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into N code blocks CBs,
where N = ÓB/cÒ, B represents a total quantity of bits
of the transport block with an added redundancy
check bit, c represents a preset value, and Ó Ò rep-
resents a round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0201] Optionally, a quantity of CBs included in each
CBG is equal to a value calculated based on the following
formula: a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0202] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0203] Optionally, the network device further includes:
a notification module, configured to send a notification
message to the terminal device, where the notification
message carries configuration information of the DMRS
port groups.
[0204] Optionally, that each of the at least one CBG is
mapped to a transport layer corresponding to the one
DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0205] Optionally, that a preset quantity of data bits are
sequentially extracted in a first preset order from a data
bit sequence included in a CBG corresponding to each
DMRS port group, and serial concatenation is performed
on the data bits to obtain a concatenated data bit se-

45 46 



EP 3 579 434 A1

25

5

10

15

20

25

30

35

40

45

50

55

quence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-
responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0206] The network device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 1 to Embodiment 3, or Embodiment 7 of
the data communication method in this application. Im-
plementation principles and technical effects thereof are
similar. Details are not described herein again.
[0207] FIG. 9 is a schematic structural diagram of Em-
bodiment 2 of a network device according to this appli-
cation. As shown in FIG. 9, the network device 90 pro-
vided in this embodiment includes a memory 901, a proc-
essor 902, a transceiver 903, and at least one commu-
nications bus 904.
[0208] The communications bus 904 is configured to
implement a communications connection between ele-

ments. The memory 901 may include a high-speed RAM,
or may include a nonvolatile memory NVM, for example,
at least one magnetic disk memory. The memory 901
may store various programs used to perform various
processing functions and implement the method steps in
the foregoing embodiments of this application. The trans-
ceiver 903 may be a corresponding output/output inter-
face with a communication function. The processor 902
is configured to invoke a program instruction in the mem-
ory 901 to perform the following step: determining de-
modulation reference signal DMRS port groups, where
a quantity of the DMRS port groups is greater than or
equal to 2. The transceiver 903 is configured to commu-
nicate data with a terminal device, where the data is cor-
responding to a transport block, the transport block is
divided into at least one code block group CBG, and each
of the at least one CBG is corresponding to one DMRS
port group and is mapped to a transport layer correspond-
ing to the one DMRS port group.
[0209] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into N code blocks CBs,
where N = ÓB/cÒ, B represents a total quantity of bits
of the transport block with an added redundancy
check bit, c represents a preset value, and Ó Ò rep-
resents a round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0210] Optionally, a quantity of CBs included in each
CBG is equal to a value calculated based on the following
formula: a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0211] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0212] Optionally, the transceiver 903 is further config-
ured to send a notification message to the terminal de-
vice, where the notification message carries configura-
tion information of the DMRS port groups.
[0213] Optionally, that each of the at least one CBG is
mapped to a transport layer corresponding to the one
DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
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data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0214] Optionally, that a preset quantity of data bits are
sequentially extracted in a first preset order from a data
bit sequence included in a CBG corresponding to each
DMRS port group, and serial concatenation is performed
on the data bits to obtain a concatenated data bit se-
quence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-

responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0215] The network device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 1 to Embodiment 3, or Embodiment 7 of
the data communication method in this application. Im-

plementation principles and technical effects thereof are
similar. Details are not described herein again.
[0216] FIG. 10 is a schematic structural diagram of Em-
bodiment 1 of a terminal device according to this appli-
cation. As shown in FIG. 10, the terminal device 100 pro-
vided in this embodiment includes an obtaining module
1001 and a communication module 1002.
[0217] The obtaining module 1001 is configured to ob-
tain configuration information of demodulation reference
signal DMRS port groups, where a quantity of the DMRS
port groups is greater than or equal to 2.
[0218] The communication module 1002 is configured
to communicate data with a network device, where the
data is corresponding to a transport block, the transport
block is divided into at least one code block group CBG,
and each of the at least one CBG is corresponding to
one DMRS port group and is mapped to a transport layer
corresponding to the one DMRS port group.
[0219] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into N code blocks CBs,
where N = ÓB/cÒ, B represents a total quantity of bits
of the transport block with an added redundancy
check bit, c represents a preset value, and Ó Ò rep-
resents a round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0220] Optionally, a quantity of CBs included in each
CBG is equal to a value calculated based on the following
formula: a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0221] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0222] Optionally, the obtaining module is specifically
configured to receive a notification message sent by the
network device, where the notification message carries
the configuration information of the DMRS port groups.
[0223] Optionally, that each of the at least one CBG is
mapped to a transport layer corresponding to the one
DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
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and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0224] Optionally, that a preset quantity of data bits are
sequentially extracted in a first preset order from a data
bit sequence included in a CBG corresponding to each
DMRS port group, and serial concatenation is performed
on the data bits to obtain a concatenated data bit se-
quence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-

responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to
each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0225] The terminal device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 1 to Embodiment 3, or Embodiment 7 of
the data communication method in this application. Im-
plementation principles and technical effects thereof are

similar. Details are not described herein again.
[0226] FIG. 11 is a schematic structural diagram of Em-
bodiment 2 of a terminal device according to this appli-
cation. As shown in FIG. 11, the terminal device 110 pro-
vided in this embodiment includes a memory 1101, a
processor 1102, a transceiver 1103, and at least one
communications bus 1104.
[0227] The communications bus 1104 is configured to
implement a communications connection between ele-
ments. The memory 1101 may include a high-speed
RAM, or may include a nonvolatile memory NVM, for ex-
ample, at least one magnetic disk memory. The memory
1101 may store various programs used to perform vari-
ous processing functions and implement the method
steps in the foregoing embodiments of this application.
The transceiver 1103 may be a corresponding out-
put/output interface with a communication function. The
processor 1102 is configured to invoke a program instruc-
tion in the memory 1101 to perform the following step:
obtaining configuration information of demodulation ref-
erence signal DMRS port groups, where a quantity of the
DMRS port groups is greater than or equal to 2. The
transceiver 1103 is configured to communicate data with
a network device, where the data is corresponding to a
transport block, the transport block is divided into at least
one code block group CBG, and each of the at least one
CBG is corresponding to one DMRS port group and is
mapped to a transport layer corresponding to the one
DMRS port group.
[0228] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into N code blocks CBs,
where N = ÓB/cÒ, B represents a total quantity of bits
of the transport block with an added redundancy
check bit, c represents a preset value, and Ó Ò rep-
resents a round-up operation; and
the N CBs are grouped into CBGs corresponding to
the DMRS port groups.

[0229] Optionally, a quantity of CBs included in each
CBG is equal to a value calculated based on the following
formula: a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, where
B0 represents a quantity of bits of data sent through a
DMRS port group corresponding to the CBG, Bs repre-
sents a total quantity of bits of data sent through the
DMRS port groups, a Ì represents a round-down opera-
tion, and Ó Ò represents a round-up operation.
[0230] Optionally, that the transport block is divided
into at least one CBG includes:

the transport block is divided into a transport sub-
block corresponding to each DMRS port group; and
each transport sub-block is encoded to obtain a CBG
corresponding to the DMRS port group.

[0231] Optionally, the transceiver is further configured
to receive a notification message sent by the network
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device, where the notification message carries the con-
figuration information of the DMRS port groups. Corre-
spondingly, the processor is further configured to obtain
the configuration information of the DMRS port groups
based on the notification message.
[0232] Optionally, that each of the at least one CBG is
mapped to a transport layer corresponding to the one
DMRS port group includes:

a preset quantity of data bits are sequentially extract-
ed in a first preset order from a data bit sequence
included in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence;
and
the concatenated data bit sequence is mapped to
each transport layer according to a predefined map-
ping policy.

[0233] Optionally, that a preset quantity of data bits are
sequentially extracted in a first preset order from a data
bit sequence included in a CBG corresponding to each
DMRS port group, and serial concatenation is performed
on the data bits to obtain a concatenated data bit se-
quence includes:

when extraction is performed m times on the data
bit sequence included in the CBG corresponding to
each DMRS port group to extract the entire data bit
sequence, serial concatenation is sequentially per-
formed on a first data bit sequence to an mth data bit
sequence to obtain the concatenated data bit se-
quence, where m is a total quantity of times of per-
forming extraction on the data bit sequence included
in the CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal to
2, where
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data bits
in a second preset order from the data bit sequence
included in the CBG corresponding to each DMRS
port group and performing serial concatenation on
the first Qi data bits, where Qi represents a quantity
of data bits extracted from a data bit sequence in-
cluded in a CBG corresponding to an ith DMRS port
group, 1≤i≤R, i is a positive integer, R is the quantity
of the DMRS port groups, R is a positive integer

greater than or equal to 2,  Li is a

quantity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order cor-

responding to an lth transport layer; and
a kth data bit sequence is a data bit sequence ob-
tained by sequentially extracting first Qi data bits in
the second preset order from a remaining data bit
sequence included in the CBG corresponding to

each DMRS port group and performing serial con-
catenation on the first Qi data bits, where 2≤k≤m,
and the remaining data bit sequence included in the
CBG corresponding to the DMRS port group in-
cludes a data bit that remains after data bit extraction
is performed k-1 times on the data bit sequence in-
cluded in the CBG corresponding to the DMRS port
group.

[0234] The terminal device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 1 to Embodiment 3, or Embodiment 7 of
the data communication method in this application. Im-
plementation principles and technical effects thereof are
similar. Details are not described herein again.
[0235] In Embodiment 3 of a network device in this
application, the network device includes a determining
module and a communication module. Optionally, for a
schematic structural diagram of the network device, refer
to FIG. 8.
[0236] The determining module is configured to deter-
mine a quantity of transport layers.
[0237] The communication module is configured to
communicate data with a terminal device, where the data
is corresponding to a transport block, and the transport
block is mapped to a corresponding transport layer based
on the quantity of transport layers.
[0238] Optionally, that the transport block is mapped
to a corresponding transport layer based on the quantity
of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
the transport block is divided into two code block
groups CBGs, and the two CBGs are mapped to dif-
ferent transport layers.

[0239] Optionally, the network device further includes:
the determining module, configured to determine, based
on that a difference between channel quantity information
corresponding to different DMRS ports is greater than a
preset threshold, to divide the transport block when the
quantity of transport layers is equal to 3 or 4.
[0240] Optionally, the network device further includes:
a sending module, configured to send a group configu-
ration message to the terminal device, where the group
configuration message is used to instruct to divide the
transport block when the quantity of transport layers is
equal to 3 or 4.
[0241] The network device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 4 to Embodiment 6, or Embodiment 7 of
the data communication method in this application. Im-
plementation principles and technical effects thereof are
similar. Details are not described herein again.
[0242] In Embodiment 4 of a network device in this
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application, the network device includes a memory, a
processor, a transceiver, and at least one communica-
tions bus. Optionally, for a schematic structural diagram
of the network device, refer to FIG. 9.
[0243] The communications bus is configured to im-
plement a communications connection between ele-
ments. The memory may include a high-speed RAM
memory, or may include a nonvolatile memory NVM, for
example, at least one magnetic disk memory. The mem-
ory may store various programs used to perform various
processing functions and implement the method steps in
the foregoing embodiments of this application. The trans-
ceiver may be a corresponding output/output interface
with a communication function. The processor is config-
ured to invoke a program instruction in the memory to
perform the following step: determining a quantity of
transport layers. The transceiver is configured to com-
municate data with a terminal device, where the data is
corresponding to a transport block, and the transport
block is mapped to a corresponding transport layer based
on the quantity of transport layers.
[0244] Optionally, that the transport block is mapped
to a corresponding transport layer based on the quantity
of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
the transport block is divided into two code block
groups CBGs, and the two CBGs are mapped to dif-
ferent transport layers.

[0245] Optionally, the processor is further configured
to determine, based on that a difference between channel
quantity information corresponding to different DMRS
ports is greater than a preset threshold, to divide the
transport block when the quantity of transport layers is
equal to 3 or 4.
[0246] Optionally, the transceiver is further configured
to send a group configuration message to the terminal
device, where the group configuration message is used
to instruct to divide the transport block when the quantity
of transport layers is equal to 3 or 4.
[0247] The network device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 4 to Embodiment 6, or Embodiment 7 of
the data communication method in this application. Im-
plementation principles and technical effects thereof are
similar. Details are not described herein again.
[0248] In Embodiment 3 of a terminal device in this
application, the terminal device includes an obtaining
module and a communication module. Optionally, for a
schematic structural diagram of the terminal device, refer
to FIG. 10.
[0249] The obtaining module is configured to obtain a
quantity of transport layers.
[0250] The communication module is configured to

communicate data with a network device, where the data
is corresponding to a transport block, and the transport
block is mapped to a corresponding transport layer based
on the quantity of transport layers.
[0251] Optionally, that the transport block is mapped
to a corresponding transport layer based on the quantity
of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
and a group configuration message is used to in-
struct to divide the transport block, the transport
block is divided into two code block groups CBGs,
and the two CBGs are mapped to different transport
layers.

[0252] Optionally, the terminal device further includes:
a receiving module, configured to receive the group con-
figuration message sent by the network device.
[0253] The terminal device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 4 to Embodiment 6, or Embodiment 7 of
the data communication method in this application. Im-
plementation principles and technical effects thereof are
similar. Details are not described herein again.
[0254] In Embodiment 4 of a terminal device in this
application, the terminal device includes a memory, a
processor, a transceiver, and at least one communica-
tions bus. Optionally, for a schematic structural diagram
of the terminal device, refer to FIG. 11.
[0255] The communications bus is configured to im-
plement a communications connection between ele-
ments. The memory may include a high-speed RAM, or
may include a nonvolatile memory NVM, for example, at
least one magnetic disk memory. The memory may store
various programs used to perform various processing
functions and implement the method steps in the forego-
ing embodiments of this application. The transceiver may
be a corresponding output/output interface with a com-
munication function. The processor is configured to in-
voke a program instruction in the memory to perform the
following step: obtaining a quantity of transport layers.
The transceiver is configured to communicate data with
a network device, where the data is corresponding to a
transport block, and the transport block is mapped to a
corresponding transport layer based on the quantity of
transport layers.
[0256] Optionally, that the transport block is mapped
to a corresponding transport layer based on the quantity
of transport layers includes:

if the quantity of transport layers is equal to 1 or 2,
the transport block is mapped to the corresponding
transport layer; or
if the quantity of transport layers is equal to 3 or 4,
and a group configuration message is used to in-
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struct to divide the transport block, the transport
block is divided into two code block groups CBGs,
and the two CBGs are mapped to different transport
layers.

[0257] Optionally, the transceiver is further configured
to receive the group configuration message sent by the
network device.
[0258] The terminal device in this embodiment may be
configured to perform the technical solution in any one
of Embodiment 4 to Embodiment 6, or Embodiment 7 of
the data communication method in this application. Im-
plementation principles and technical effects thereof are
similar. Details are not described herein again.
[0259] It can be clearly understood by a person skilled
in the art that, for convenience and brevity of description,
division of the foregoing function modules is merely used
as an example for description. In actual application, the
foregoing functions may be allocated to different function
modules and implemented according to a requirement,
that is, an inner structure of an apparatus is divided into
different function modules to implement all or some of
the functions described above. For a detailed working
process of the foregoing apparatuses, refer to a corre-
sponding process in the foregoing method embodiments,
and details are not described herein again.
[0260] In the several embodiments provided in this ap-
plication, it should be understood that the disclosed ap-
paratuses and methods may be implemented in other
manners. For example, the described apparatus embod-
iments are merely examples. For example, the unit divi-
sion is merely logical function division and may be other
division in actual implementation. For example, a plurality
of units or components may be combined or integrated
into another system, or some features may be ignored
or not performed. In addition, the shown or discussed
mutual couplings or direct couplings or communication
connections may be implemented by using some inter-
faces. The indirect couplings or communication connec-
tions between the apparatuses or units may be imple-
mented in electrical, mechanical, or other forms.
[0261] The units described as separate parts may or
may not be physically separated, and parts shown as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
according to actual requirements to achieve the objec-
tives of the solutions of the embodiments.
[0262] In addition, functional units in the embodiments
of this application may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units may be integrated into one unit. The
integrated unit may be implemented in a form of hard-
ware, or may be implemented in a form of hardware in
addition to a software functional unit.
[0263] All or some of the foregoing embodiments may
be implemented by using software, hardware, firmware,
or any combination thereof. When software is used to

implement the embodiments, the embodiments may be
implemented completely or partially in a form of a com-
puter program product. The computer program product
includes one or more computer instructions. When the
computer program instructions are loaded and executed
on a computer, all or some of the procedures or functions
according to the embodiments of the present invention
are generated. The computer may be a general purpose
computer, a dedicated computer, a computer network,
or another programmable apparatus. The computer in-
structions may be stored in a computer readable storage
medium or may be transmitted from a computer readable
storage medium to another computer readable storage
medium. For example, the computer instructions may be
transmitted from a website, computer, server, or data
center to another website, computer, server, or data cent-
er in a wired (for example, a coaxial cable, an optical
fiber, or a digital subscriber line (DSL)) or wireless (for
example, infrared, radio, or microwave) manner. The
computer readable storage medium may be any usable
medium accessible to a computer, or a data storage de-
vice, such as a server or a data center, integrating one
or more usable media. The usable medium may be a
magnetic medium (for example, a floppy disk, a hard disk,
or a magnetic tape), an optical medium (for example, a
DVD), a semiconductor medium (for example, a solid
state disk (SSD)), or the like.

Claims

1. A data communication method, comprising:

determining, by a network device, demodulation
reference signal DMRS port groups, wherein a
quantity of the DMRS port groups is greater than
or equal to 2; and
communicating, by the network device, data
with a terminal device, wherein the data is cor-
responding to a transport block, the transport
block is divided into at least one code block
group CBG, and each of the at least one CBG
is corresponding to one DMRS port group and
is mapped to a transport layer corresponding to
the one DMRS port group.

2. The method according to claim 1, wherein the trans-
port block is divided into at least one CBG comprises:

the transport block with an added redundancy
check bit is divided into N code blocks CBs,
wherein N = ÓB/cÒ, B represents a total quantity
of bits of the transport block with the added re-
dundancy check bit, c represents a preset value,
and Ó Ò represents a round-up operation; and
the N CBs are grouped into CBGs correspond-
ing to the DMRS port groups.
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3. The method according to claim 2, wherein a quantity
of CBs comprised in each CBG is equal to a value
calculated based on the following formula:
a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, wherein
B0 represents a quantity of bits of data sent through
a DMRS port group corresponding to the CBG, Bs
represents a total quantity of bits of data sent through
the DMRS port groups, a Ì represents a round-down
operation, and Ó Ò represents a round-up operation.

4. The method according to claim 1, wherein that the
transport block is divided into at least one CBG com-
prises:

the transport block is divided into a transport
sub-block corresponding to each DMRS port
group; and
each transport sub-block is encoded to obtain a
CBG corresponding to the DMRS port group.

5. The method according to any one of claims 1 to 4,
wherein the method further comprises:
sending, by the network device, a notification mes-
sage to the terminal device, wherein the notification
message carries configuration information of the
DMRS port groups.

6. The method according to any one of claims 1 to 5,
wherein that each of the at least one CBG is mapped
to a transport layer corresponding to the one DMRS
port group comprises:

a preset quantity of data bits are sequentially
extracted in a first preset order from a data bit
sequence comprised in a CBG corresponding
to each DMRS port group, and serial concate-
nation is performed on the data bits to obtain a
concatenated data bit sequence; and
the concatenated data bit sequence is mapped
to each transport layer according to a predefined
mapping policy.

7. The method according to claim 6, wherein that a pre-
set quantity of data bits are sequentially extracted in
a first preset order from a data bit sequence com-
prised in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence
comprises:

when extraction is performed m times on the da-
ta bit sequence comprised in the CBG corre-
sponding to each DMRS port group to extract
the entire data bit sequence, serial concatena-
tion is sequentially performed on a first data bit
sequence to an mth data bit sequence to obtain
the concatenated data bit sequence, wherein m
is a total quantity of times of performing extrac-

tion on the data bit sequence comprised in the
CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal
to 2, wherein
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in a second preset order from the data bit
sequence comprised in the CBG corresponding
to each DMRS port group and performing serial
concatenation on the first Qi data bits, wherein
Qi represents a quantity of data bits extracted
from a data bit sequence comprised in a CBG
corresponding to an ith DMRS port group, 1≤i≤R,
i is a positive integer, R is the quantity of the
DMRS port groups, R is a positive integer great-

er than or equal to 2,  Li is a

quantity of transport layers corresponding to the
ith DMRS port group, and ql is a modulation order

corresponding to an lth transport layer; and
a kth data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in the second preset order from a remaining
data bit sequence comprised in the CBG corre-
sponding to each DMRS port group and per-
forming serial concatenation on the first Qi data
bits, wherein 2≤k≤m, and the remaining data bit
sequence comprised in the CBG corresponding
to the DMRS port group comprises a data bit
that remains after data bit extraction is per-
formed k-1 times on the data bit sequence com-
prised in the CBG corresponding to the DMRS
port group.

8. A data communication method, comprising:

obtaining, by a terminal device, configuration in-
formation of demodulation reference signal
DMRS port groups, wherein a quantity of the
DMRS port groups is greater than or equal to 2;
and
communicating, by the terminal device, data
with a network device, wherein the data is cor-
responding to a transport block, the transport
block is divided into at least one code block
group CBG, and each of the at least one CBG
is corresponding to one DMRS port group and
is mapped to a transport layer corresponding to
the one DMRS port group.

9. The method according to claim 8, wherein that the
transport block is divided into at least one CBG com-
prises:

the transport block with an added redundancy
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check bit is divided into N code blocks CBs,
wherein N = ÓB/cÒ, B represents a total quantity
of bits of the transport block with the added re-
dundancy check bit, c represents a preset value,
and Ó Ò represents a round-up operation; and
the N CBs are grouped into CBGs correspond-
ing to the DMRS port groups.

10. The method according to claim 9, wherein a quantity
of CBs comprised in each CBG is equal to a value
calculated based on the following formula:
a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, wherein
B0 represents a quantity of bits of data sent through
a DMRS port group corresponding to the CBG, Bs
represents a total quantity of bits of data sent through
the DMRS port groups, a Ì represents a round-down
operation, and Ó Ò represents a round-up operation.

11. The method according to claim 8, wherein that the
transport block is divided into at least one CBG com-
prises:

the transport block is divided into a transport
sub-block corresponding to each DMRS port
group; and
each transport sub-block is encoded to obtain a
CBG corresponding to the DMRS port group.

12. The method according to any one of claims 8 to 11,
wherein the obtaining, by a terminal device, config-
uration information of demodulation reference signal
DMRS port groups comprises:
receiving, by the terminal device, a notification mes-
sage sent by the network device, wherein the notifi-
cation message carries the configuration information
of the DMRS port groups.

13. The method according to any one of claims 8 to 12,
wherein that each of the at least one CBG is mapped
to a transport layer corresponding to the one DMRS
port group comprises:

a preset quantity of data bits are sequentially
extracted in a first preset order from a data bit
sequence comprised in a CBG corresponding
to each DMRS port group, and serial concate-
nation is performed on the data bits to obtain a
concatenated data bit sequence; and
the concatenated data bit sequence is mapped
to each transport layer according to a predefined
mapping policy.

14. The method according to claim 13, wherein that a
preset quantity of data bits are sequentially extracted
in a first preset order from a data bit sequence com-
prised in a CBG corresponding to each DMRS port
group, and serial concatenation is performed on the
data bits to obtain a concatenated data bit sequence

comprises:

when extraction is performed m times on the da-
ta bit sequence comprised in the CBG corre-
sponding to each DMRS port group to extract
the entire data bit sequence, serial concatena-
tion is sequentially performed on a first data bit
sequence to an mth data bit sequence to obtain
the concatenated data bit sequence, wherein m
is a total quantity of times of performing extrac-
tion on the data bit sequence comprised in the
CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal
to 2, wherein
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in a second preset order from the data bit
sequence comprised in the CBG corresponding
to each DMRS port group and performing serial
concatenation on the first Qi data bits, wherein
Qi represents a quantity of data bits extracted
from a data bit sequence comprised in a CBG
corresponding to an ith DMRS port group, 1≤i≤R,
i is a positive integer, R is the quantity of the
DMRS port groups, R is a positive integer great-

er than or equal to 2,  Li is a

quantity of transport layers corresponding to the
ith DMRS port group, and ql is a modulation order

corresponding to an lth transport layer; and
a kth data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in the second preset order from a remaining
data bit sequence comprised in the CBG corre-
sponding to each DMRS port group and per-
forming serial concatenation on the first Qi data
bits, wherein 2≤k≤m, and the remaining data bit
sequence comprised in the CBG corresponding
to the DMRS port group comprises a data bit
that remains after data bit extraction is per-
formed k-1 times on the data bit sequence com-
prised in the CBG corresponding to the DMRS
port group.

15. A network device, comprising:

a determining module, configured to determine
demodulation reference signal DMRS port
groups, wherein a quantity of the DMRS port
groups is greater than or equal to 2; and
a transmission module, configured to communi-
cate data with a terminal device, wherein the
data is corresponding to a transport block, the
transport block is divided into at least one code
block group CBG, and each of the at least one
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CBG is corresponding to one DMRS port group
and is mapped to a transport layer correspond-
ing to the one DMRS port group.

16. The network device according to claim 15, wherein
the transport block is divided into at least one CBG
comprises:

the transport block with an added redundancy
check bit is divided into N code blocks CBs,
wherein N = ÓB/c], B represents a total quantity
of bits of the transport block with the added re-
dundancy check bit, c represents a preset value,
and Ó Ò represents a round-up operation; and
the N CBs are grouped into CBGs correspond-
ing to the DMRS port groups.

17. The network device according to claim 16, wherein
a quantity of CBs comprised in each CBG is equal
to a value calculated based on the following formula:
a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, wherein
B0 represents a quantity of bits of data sent through
a DMRS port group corresponding to the CBG, Bs
represents a total quantity of bits of data sent through
the DMRS port groups, a Ì represents a round-down
operation, and Ó Ò represents a round-up operation.

18. The network device according to claim 15, wherein
that the transport block is divided into at least one
CBG comprises:

the transport block is divided into a transport
sub-block corresponding to each DMRS port
group; and
each transport sub-block is encoded to obtain a
CBG corresponding to the DMRS port group.

19. The network device according to any one of claims
15 to 18, wherein the network device further com-
prises:
a notification module, configured to send a notifica-
tion message to the terminal device, wherein the no-
tification message carries configuration information
of the DMRS port groups.

20. The network device according to any one of claims
15 to 19, wherein that each of the at least one CBG
is mapped to a transport layer corresponding to the
one DMRS port group comprises:

a preset quantity of data bits are sequentially
extracted in a first preset order from a data bit
sequence comprised in a CBG corresponding
to each DMRS port group, and serial concate-
nation is performed on the data bits to obtain a
concatenated data bit sequence; and
the concatenated data bit sequence is mapped
to each transport layer according to a predefined

mapping policy.

21. The network device according to claim 20, wherein
that a preset quantity of data bits are sequentially
extracted in a first preset order from a data bit se-
quence comprised in a CBG corresponding to each
DMRS port group, and serial concatenation is per-
formed on the data bits to obtain a concatenated
data bit sequence comprises:

when extraction is performed m times on the da-
ta bit sequence comprised in the CBG corre-
sponding to each DMRS port group to extract
the entire data bit sequence, serial concatena-
tion is sequentially performed on a first data bit
sequence to an mth data bit sequence to obtain
the concatenated data bit sequence, wherein m
is a total quantity of times of performing extrac-
tion on the data bit sequence comprised in the
CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal
to 2, wherein
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in a second preset order from the data bit
sequence comprised in the CBG corresponding
to each DMRS port group and performing serial
concatenation on the first Qi data bits, wherein
Qi represents a quantity of data bits extracted
from a data bit sequence comprised in a CBG
corresponding to an ith DMRS port group, 1≤i≤R,
i is a positive integer, R is the quantity of the
DMRS port groups, R is a positive integer great-

er than or equal to 2,  Li is a

quantity of transport layers corresponding to the
ith DMRS port group, and ql is a modulation order

corresponding to an lth transport layer; and
a kth data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in the second preset order from a remaining
data bit sequence comprised in the CBG corre-
sponding to each DMRS port group and per-
forming serial concatenation on the first Qi data
bits, wherein 2≤k≤m, and the remaining data bit
sequence comprised in the CBG corresponding
to the DMRS port group comprises a data bit
that remains after data bit extraction is per-
formed k-1 times on the data bit sequence com-
prised in the CBG corresponding to the DMRS
port group.

22. A terminal device, comprising:

an obtaining module, configured to obtain con-
figuration information of demodulation refer-
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ence signal DMRS port groups, wherein a quan-
tity of the DMRS port groups is greater than or
equal to 2; and
a transmission module, configured to communi-
cate data with a network device, wherein the da-
ta is corresponding to a transport block, the
transport block is divided into at least one code
block group CBG, and each of the at least one
CBG is corresponding to one DMRS port group
and is mapped to a transport layer correspond-
ing to the one DMRS port group.

23. The terminal device according to claim 22, wherein
that the transport block is divided into at least one
CBG comprises:

the transport block with an added redundancy
check bit is divided into N code blocks CBs,
wherein N = ÓB/cÒ, B represents a total quantity
of bits of the transport block with the added re-
dundancy check bit, c represents a preset value,
and Ó Ò represents a round-up operation; and
the N CBs are grouped into CBGs correspond-
ing to the DMRS port groups.

24. The terminal device according to claim 23, wherein
a quantity of CBs comprised in each CBG is equal
to a value calculated based on the following formula:
a(B0/Bs)3NÌ or Ó(B0/Bs)3NÒ, wherein
B0 represents a quantity of bits of data sent through
a DMRS port group corresponding to the CBG, Bs
represents a total quantity of bits of data sent through
the DMRS port groups, a Ì represents a round-down
operation, and Ó Ò represents a round-up operation.

25. The terminal device according to claim 22, wherein
that the transport block is divided into at least one
CBG comprises:

the transport block is divided into a transport
sub-block corresponding to each DMRS port
group; and
each transport sub-block is encoded to obtain a
CBG corresponding to the DMRS port group.

26. The terminal device according to any one of claims
22 to 25, wherein the obtaining module is specifically
configured to receive a notification message sent by
the network device, wherein the notification mes-
sage carries the configuration information of the
DMRS port groups.

27. The terminal device according to any one of claims
22 to 26, wherein that each of the at least one CBG
is mapped to a transport layer corresponding to the
one DMRS port group comprises:

a preset quantity of data bits are sequentially

extracted in a first preset order from a data bit
sequence comprised in a CBG corresponding
to each DMRS port group, and serial concate-
nation is performed on the data bits to obtain a
concatenated data bit sequence; and
the concatenated data bit sequence is mapped
to each transport layer according to a predefined
mapping policy.

28. The terminal device according to claim 27, wherein
that a preset quantity of data bits are sequentially
extracted in a first preset order from a data bit se-
quence comprised in a CBG corresponding to each
DMRS port group, and serial concatenation is per-
formed on the data bits to obtain a concatenated
data bit sequence comprises:

when extraction is performed m times on the da-
ta bit sequence comprised in the CBG corre-
sponding to each DMRS port group to extract
the entire data bit sequence, serial concatena-
tion is sequentially performed on a first data bit
sequence to an mth data bit sequence to obtain
the concatenated data bit sequence, wherein m
is a total quantity of times of performing extrac-
tion on the data bit sequence comprised in the
CBG corresponding to each DMRS port group,
and m is a positive integer greater than or equal
to 2, wherein
the first data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in a second preset order from the data bit
sequence comprised in the CBG corresponding
to each DMRS port group and performing serial
concatenation on the first Qi data bits, wherein
Qi represents a quantity of data bits extracted
from a data bit sequence comprised in a CBG
corresponding to an ith DMRS port group, 1≤i≤R,
i is a positive integer, R is the quantity of the
DMRS port groups, R is a positive integer great-

er than or equal to 2,  Li is a quan-

tity of transport layers corresponding to the ith
DMRS port group, and ql is a modulation order

corresponding to an lth transport layer; and
a kth data bit sequence is a data bit sequence
obtained by sequentially extracting first Qi data
bits in the second preset order from a remaining
data bit sequence comprised in the CBG corre-
sponding to each DMRS port group and per-
forming serial concatenation on the first Qi data
bits, wherein 2≤k≤m, and the remaining data bit
sequence comprised in the CBG corresponding
to the DMRS port group comprises a data bit
that remains after data bit extraction is per-
formed k-1 times on the data bit sequence com-
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prised in the CBG corresponding to the DMRS
port group.
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